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SIR WILLIAM THOMSON, F.R.S., LL.D., and D.C.L. 

( With a Portrait) 

This very able investigator of mathematical and physical 
science occupied the presidential chair of the British Association - 
meeting at Edinburgh in August last.* For his eminent scientific 
services in the improvement of Submarine Telegraphy, and in 
connexion with the lajring of the Atlantic telegraphic cable, he 
received in 1866 the honour of knighthood. Sir William was 
born at Belfast in 1824. His father, Dr. James Thomson, was 
at that time one of the professors of the Belfast College, but was 
in 1832 transferred to the Chair of Mathematics in the University 
ot Glasgow, where he became known as the author of an " Ele- 
mentary Treatise on Algebra, Theoretical and Practical," and an 
" Introduction to the Differential and Integral Calculus." 

William Thomson, educated first at Glasgow, afterwards re- 
paired to Cambridge, since the time of Newton celebrated as the 
seat of mathematical learning, and entered as a student of St. 
Peter's College. He graduated in 1845 as second wrangler and 
first Smith's prizeman, and shortly afterwards he was elected to 
a Fellowship of St. Peter's. This he held till his marriage in 
1852 to Margaret, daughter of Walter Crum, Esq., of Thorn lie- 
bank. When an undergraduate at Cambridge, Mr. Thomson 
contributed several remarkable papers to the Cambridge Mathe- 
matical Journal. An article on the " Motion of Heat" was con- 
tributed by him in 1842, the author being then in his eighteenth 
year. In 1845 Mr. Thomson assumed the editorial charge of 
the Cambridge Journal^ which from that time was issued on an 
enlarged basis as the Cambridge and Dnblin Mathematical 
Journal. Yery many of the editor's earlier and striking com- 
municated scientific inquiries enriched its pages, and the journal 
became well known to the mathematicians of Europe. 

In 1846, at the age of 22, Mr. Thomson succeeded Dr. W. 
Meikleham as Professor of Natural Philosophy in the University 
of Glasgow. He next became a Fellow of the Royal Society of 
Kdinburgh, and soon afterwards a Fellow of the Royal Society 
of London. To the former learned Society he communicated 
valuable papers on the Dynamical Theory of Heat and Solar 
Ueat. To the latter he has chiefly communicated his researches 
on Electricity. In 1 866, he was presented with the Gold Medal 
of the Royal Society, for " his various Physical Researches re- 
lating to Electricity, to the Motive Power of Heat, and to other 
subjects ;" when the president, Lord Wrottesley, referred to "the 
zeal with which Professor Thomson was inspired, to his clear 
apprehension of mathematical and physical truths, and his 
readiness in communicating his ideas, which has powerfully 

* For an Abstract of the P^iesident's Im^ugural Mdreaat ac^ ^p, *1^W «i . 
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contributed to stimulate others in the pursuit of truth, and to 
direct them into right paths." 

The Keith Prize of the Royal Society of Edinburgh for the 
yiears 1862 and 1863 was awarded to Professor Thomson, when 
the Vice-President, Sir David Brewster, thus eloquently referred 
to the valuable papers communicated to the Society's Transactions 
during 17 years by Professor Thomson: — "These papers, and 
others elsewhere published, relate principally to the theories of 
Electricity, Magnetism, and Heat, and evince a genius for the 
mathematical treatment of physical questions, which has not 
been surpassed, if equalled, by that of any living philosopher. 
In studying the mathematical theory of Electricity, he has greatly 
extended the general theorems demonstrated by our distinguished 
countryman Mr. G-reen ; and was led to the principle of ' electrical 
images/ by which he was enabled to solve many problems re- 
specting the distribution of electricity on conductors, which had 
been regarded as insoluble by the most eminent mathematicians 
in Europe. In his researches on Thermo-dynamics, Professor 
Thomson has been equally successful. In his papers * On the 
Pynamical Theory of Heat,' he has applied the fundamental pro- 
positions of the theory to bodies of all kinds, and he has adduced 
many curious and important results regarding the specific heats 
of bodies, which have been completely verified by the accurate 
experiments of M. Joule. No less im|)ortant are Professor 
Thomson's researches on Solar Heat, contained in his remarkable 
papers * On the Mechanical Energy of the Solar System ; ' his 
researches on the Conservation of Energy, as applied to organic 
as well as inorganic processes ; and his fine theory of the Bissi- 

?9ition of Energy, as given in his paper *0n a Universal 
endency in Nature to the Dissipation of Mechanical Energy/ 
To these we may add his complete theory of Diamagnetic Action^ 
his investigations relative to the Secular Cooling of our Globe, 
and the influence of internal heat upon the temperature of its 
surface." 

Sir David Brewster, after referring to other works, added that 
*< the important conclusions which he obtained from * The 
Theory or Induction in Submarine Telegraphy,' have found a 
valuable practical application in the patent instrument for reading 
and receiving messages, which he so successfully employed in 
the submarine cable across the Atlantic ; and when tnat great 
work is completed, his name will be associated with the noblest 
gift that science ever offered to civilisation. By his delicate 
electrometer, his electric spark recorder, and his marine and 
land relation galvanometer, ne has provided the world of thought 
with the finest instruments of observation and research, and the 
world of action with the means of carrying the messages of 
commerce aod civilisation which have yet to cross the uncabled 
oceans that separate the families of the earth." 

The researches of Professor Thomson in Electricity have been 
contjnned tbsough a long series of yeaara. Up to the year 1860, 
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he hftd made tx> the British Association nearly 80 difierent com- 
munications in one branch or other of this department of science. 
His contribution to the Royal Society in 1855, ** On the Theory 
of the Electric Telegraph/* is most important in this respect, 
that the investagations recorded in it were commenced in conse* 
quence of a letter receiyed by the author from Professor Stokes, 
dated October 16, 1855, and were communicated to the Royal 
Society before the full development of the mathematical parts 
were completed, as serving to indicate some important appl]> 
cations of the theory. The inquiry into which Professor Thom- 
son was led by Professor Stokes was, it would appear, the point 
of transition from his more abstract remarks on Electricity to 
their practical applications in land and submarine telegraphy, 
by which he was afterwards to render signal sernees to the 
world, and to become mora widely and popularly known. The 
mathematical theory of magnetism, as developed by Poisson, 
waa made to rest on foundations in some respects too specu- 
lative. This subject was taken up by Professor Thomson, who, 
in a hicid and satisfactoiy manner, placed the theory on the 
baais of observed facts, so as to render it moro independent of 
any ulterior suppositions which may be adopted respecting the 
nature of magnetism. 

On the sublime subject of Solar Heat, as modified by Pro- 
fosaor Thomson, his main contribution to the meteoric theory 
has been his pointing out that the meteoric supply could not be 
perennial. In the present state of science, he thinks the most 
probable is Helmholtz's view, that the sun originally acquired 
its heat in being built up out of smaller masses falling together, 
and generating heat by their collision ; but that at {wesent it is 
simply an incandescent mass cooling. In a paper published in 
1868, in the T^ofuactmi* of the Geological Society of Qiasgow, 
Sir William Thomson brought his conclusions regarding the 
amount and duration of the solar heat to bear upon tiie question 
of geological time, and, found cause to call upon uniformitarian 
geologists to roform their estimates of the periods assigned by 
them for past changes on the globe. 

Professor Thomson's communication to the Royal Society 
(Bakerian Lecture, 1856), is entitled ** On the Electro-Dynamic 
Qualities of Metals," and contains the discoveiy of the electric 
convection of heat in metals. This paper, with that " On the 
Rigidity of the Earth," also communicated to the Royal Society, 
and the series of papers on the " Dynamical Theory of Heat,** 
already roferred to, aro perhaps the most valuable of Sir 
William Thomson's contributions to learned societies. 

Besides other papers written by Profsesor Thomson on the 
Electric Telegraph, he has published an article in the Enci/clopadia 
BriUmnicay describing the instruments invented by himself, 
and used in laying the Atlantic cable, together with an account 
of the first expeditions of 1857 and 1858. In A.\]^i^ \%^%^ 
the worldV news waa for the first time read ou t\ift aaxaA ^^ vbl 
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the capitals of Europe and America. As the time for layiug^ 
down the cable of 1858 approached, difficulties of a formidable 
character were experienced in the electrical department ; and 
Professor Thomson consented to go out in the Agamemnon and 
occupy the place of acting electrician. After the cable was laid 
he remained at Valentia, and perfected that wonderful instru- 
ment known as Thomson's Galvanometer, which combines ex- 
treme delicacy and simplicity of construction, with a large 
risible range of obserration' presented to the eye. By this 
instrument a ray of light reflected from a tiny mirror sus- 
pended to a magnet, travels along a scale and indicates the 
resistance to the passage of the electric current though the cable 
by the deflection of the magnet, which is marked by the course 
of this speck of light. If the light of the mirror travels beyond 
the index or out of bounds, an escape of the current is taking 
place. From the failure of the cable to communicate in October, 
1868, until the great enterprise was flnally achieved. Professor 
Thomson was actively engaged, and both by advice and action 
exerted himself to perfect the system of telegraphic communi- 
cation. He accompanied the subsequent expeditions of 1865 
and of 1 866, and shared in the consummation of the great under- 
taking. 

A recent invention of our ingenious philosopher, the syphon 
recording instrument, was exhibited for the first time in Eng- 
land at the opening of the British Indian Submarine Telegraph, 
when the Prince of Wales was present. In virtue of improve- 
ments recently made, this instrument is now beginning to super- 
sede the " mirror telegraphic galvanometer." 

This beautiful instrument, and other labours of Sir William 
Thomson, will be found described in the following pages ; and 
it remains for us to acknowledge the valuable aid we have 
received in this sketch from a very able memoir of Sir William 
Thomson, which appeared in the Leisure Hour for August, 1871. 

The prefixed portrait is engraved, by permission, from a 
photograph, by Mr. John Fergus, Largs. 
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Page 128^/or George Biddle, read George Biddell Airy. 
„ 192, for Forznia recui Formica. 
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*' THB OIATTON " TUBBBT-fiHIP. 

(See Vignette in TUie^page.) 

This new iron Turret-ship of low freeboard was designed by 
Mr. £. J. Reed, the late Chief C!onstructor of the NaTjr, not ior 
seagoing serrice, but for the home defence of our harbours and 
ports. Her trial-trip off Sheemess was very satisfactory, with 
respect both to the performance of her engines, and the working 
of ner two huge guns, each weighing 25 tons and throwing a 
shot or shell of 600 lb., mounted on the gun-carriages of Captain 
Scott's design. 

The shape and look of the Glatton seem very uncouth. She 
Ib only 3 ft. above the water, and can be reduced, if necessary, 
to 2 ft. by flooding her water spaces. She draws 19 ft. of water, 
and the height of her hurricane-deck is nearly 22 ft., so that 
from top to keel she is barely 40 ft. in depth. Her length is 
264 ft, and her breadth 54 ft. She maintains this great breadth 
almost throughout, broadening out at once both fore and aft like 
a spoon, which indeed her main-deck resembles, except that it is 
flat instead pf concave. There is no bulwark above the deck, 
only a single iron chain running around it. The tonnage of the 
vessel is 2,709 tons ; she carries 500 tons of coal. Her engines 
are of 500-horse power nominal, but can be worked up to 3,000- 
horse power ; they are similar to those of the Vanguard. 

The Vignette, in the title-page, shows the Glattim in her 
fighting trim, dbrawing 20 ft., just as she went out upon the 
recent trial of her gun-carriages. The gnns are run out ready 
for firing when the range is clear and the anchors are stowed at 
the bows. It will be seen that the first light deck extends from 
the armoured breastwork 7 ft. high and 120 ft. long, which en- 
closes and protects the base of t£e turret, funnel, and air pas- 
sages, right aft to the stem ; its width being, however, scarcely 
more than a third that of the ship's deck proper. Above this a 
second light or fiyin^ deck is shown, surrounded by the nettings, 
with a hollow box in which the men's beds are kept by day. 
The mast, which towers above all, is used to hoist up boats or 
to make signals. There are no sails. The hull is divided ver- 
tically into nine water-tight compartments, and horizontally into 
three fists, the lowest of which is occupied by empty air-ti^ht 
spaces. The tweret revolvea by steam in tYuxt^ Bncoiu^^Qt \rs 
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hand in three minutes. There is a pilot-tower on the hurrieane 
deck, from which the commander, by speaking-tubes or by elec- 
tric telegraph, can direct the movements of the vessel, commu- 
nicating with the engine-room, the turi'et, and the steering- 
wheel. 

The thickness of the plating round the low sides of the Glaiton 
is 12 in., running ofif to 8 in. at her extremities, and to 10 in. at 
a depth of 4 ft. below the water-line. The whole depth of the 
armour-belt is 7 ft. The single turret is protected by 12 in. of 
iron, laid upon a teak backing 16 in. thick, and by an inner skin 
2g in. in thickness. The deck consists of 3 in. of iron under 
6 in. of oak. The whole weight of armour carried is over 1,100 
tons. 

The two gun-carriages were designed by Captain Scott, R.N., 
and manufactured at Woolwich Arsenal. The 25-ton gims are 
each rifled with nine grooves, and throw projectiles with studs 
as bearings to run in the grooves, which give the rotation that 
enables these long bolts, weighing from 400 lb. to 600 lb., to 
attain great range and accuracy. 

The Glaiton is intended to be one of the centres of a defensive 
naval force ; one of the floating fortresses around which the un- 
armoured gun-boats now being constructed in large numbers are 
to be mustered in case of a hostile attack on our shores. Ber 
hind the Glatton and other turret-ships the coast-guard armour- 
clads will form either a powerful reserve, or may, changing 
front, become an advanced line to repel invasion. These reserve 
ships carry guns weighing from 6 J tons to 12^ tons, which can 
throw projectiles from 120 lb. to 260 lb. in weight with a velo- 
city sufficiently great to penetrate nearly all the cuirassed vessels 
of foreign navies. 

The Glatton is not only armed with her two powerful guns, but 
with a strong spur protruding under water, for the purpose of 
ramming an adversary. Her importance can be better estimated 
when it is borne in mind that the hull of the ship is an impene^ 
trable fortress, with too much flotation to be run over, and too 
great a strength of armour to be penetrated by any gun as yet 
mounted in any foreign navy. She is under the command of 
Captain Lord John Hay. These details are abridged from the 
Illustrated London News, and the Vignette is reduced from one of 
Mr. Edwin Weedon's admirably drawn illustrations in that 
popular journal, which also contains engravings of Captain Scott's 
Gun Carriages, 

" THE CBEBEBTJS" STEAMSHIP. 

The Melbourne Argus gives the following account of an ex- 
cursion down the bay in September to witness the performance 
of the Cerberus : — " The Nelson, the splendid three-decker of 
the old naval rkgirrvey which was presented to Victoria by the 
Imperial Government, and is now used as a training-ship, was 
prepared for the reception of visitoTS, and ayacom-5a.iiiQd the 
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'monitor. The day was fine, and a total of 500 persons, inclad» 
ing his Excellency the Governor, the Intercolonial Dele^tes, 
the hon. members of both Houses of Parliament and their friends, 
were taken by small steamers to the Nelson, which then steamed 
down the bay, and ample opportunity was given to all on board 
to watch the operations of the Cerberus. She was manned by 
her ordinary skeleton crew of 18 men, to which were added 60 
picked boys (who proved extremely serviceable) from the Nelson 
training-ship, and was commanded by Captain Panter, senior 
naval officer of Victoria. Her steaming powers were the theme 
of admiration. Despite the badness of her coals and her foul 
bottom, the Cerberus made 10 knots per hour easily, and actually 
beat the Nelson. Her twin screws enabled her to display wonder- 
iril steering powers, and she was not only turned round in her 
own length, but steamed round the Nelson, almost describing a 
parallelc^ram as she did so, the angles shown by her wake being 
80 well defined. To show the power of her guns, she brought 
them to bear upon the little canvas floating target (14 ft. wide 
at the base and 18 ft. high, moored to a small anchor) at a dis- 
tance of 3,700 yards. Two shells were then fired from one 
turret. The first went a little to the right of the target, and fell 
short, but the second was a splendid shot — a little short, indeed, 
but directly in the line of the faintly glimmering speck, about 
two miles off, at which it was aimed. The guns were both loaded 
with common 400-pounder shell (the Cerberus has no solid shot 
on board), fitted with Boxer's time-fuses, and a reduced charge 
of 40 lb. of powder. Each shell contained a bursting charge of 
27 lb. of powder. It was remarked at this point that some es- 
pecial cause must be present to prevent the shells from bursting, 
for out of all the 400-pounder shells fired in Victorian waters 
only two have been known to burst. At present the theory is 
that the great concussion of the guns disturbs the operation of 
the time-fuse. The firing being then over for a while, the Cer* 
berus was made to move in relation to the Nelson, so as to be able 
to bring her four guns to bear upon the larger vessel, which in 
her turn could only bring two guns of her enormous armament 
to bear upon the monitor. The firing was then recommenced. 
The first two shots were fired under the same conditions as before, 
and at the same distance. One, which occupied only 12 seconds 
in its flight, fell short a little to the left of the target ; but the 
other, which was in the air 13 seconds (the time-fuse was pierced 
as before for 14 seconds), fell a little distance in front of the 
target, and was, indeed, admirably aimed. The elevation wa9 
scarcely enough for the distance, but that was almost a neces- 
sary concomitant of the fact that it was only a small target 
which was aimed at, and not a ship's side. In the latter case 
the range could easily be extended. The only two other shots 
"fired were at a range of 2,700 yards. One fell short, but was 
pNerfectly in line, and the other, fired from a "higiLi^T e\«^^\A!(^Ti^ 
hm9t in the air, scattering pieces beyond the tai^eX*. T\i\% '^^^^ 
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the only shell which bant during the day. This concluded tha 
day's work of the Cerberus^ and she forthwith steamed to her 
anchorage, and her yisitors went ashore. Throughout the day she 
was as steady as a rock, never rolling in the slightest, through 
during the forenoon the wind blew a little fresh, and caused tho 
spray to dash over her fireeboard." 



THE mSW STBAM-SHIF, **FBSSAWUB." 

The Peninsular and Oriental Company's new screwsteam-ship 
Peihawury commanded by Captain C. A. White, in her official 
trial at the measured mile in Stokes Bay, under the adverse in* 
fluence of a strong westerly wind and short confused seas, 
attained an average mean speed of 13*816 knots per hour, ons 
run beinq; made with the wind in 4 minutes, or 15 knots per 
hour. The total weight of coals and stores on board was 975 
tons, and the vessel's draught of water was 17 ft 3 in. forward, 
and 18 ft. 5 in. aft. ; steam, 46 lb. ; vacuum, 27 inches ; revolu- 
tions of engines, 61 per minute. The dimensions of the Peahor 
wur are as follows : — Length between perpendiculars, 378 ft. ; 
breadth of beam, 42 ft. 9 in. ; depth from top of floor to spar 
deck, 33 ft. 2 in. ; register tonnage, 2,103 ; gross ditto, 3,781. 
She is fitted with compound engines of 600 horse-power noniinalt 
which indicated 2,962 during Uie above trial ; diameter of cylin- 
ders, 62 and 104 inches ; length of stroke, 4 ft. 6 in.; heating 
surface of boilers, 11,720 square feet; fire-grate surfeice, 316*8 
square feet ; condensing surface, 6,059 square feet ; diapieter of 
screw, 17 ft. 6 in., and 4 ft. 3 in. long, with pitch increasing 
from 22^ to 24 inches ; weight of screw 12^ tons. The Peshatimr 
was built by Messrs. Caird and Co., of Greenock, and is a sister 
ship to the Khedive^ Mireaporet and Pekin, by the same bidlders, 
which have been added to the company's fleet during the past 
year. These vessels are all provided with accommodation for a 
large number of first and second class passengers, mails, specie, 
baggage, and over 2,000 tons of cargo, and are fitted with the 
latest improvements in every department A large number of 
the Peninsular and Oriental Company's directors and officials 
and other scientific gentlemen were on board the Peahawur, and 
her performances gave great satisfaction. 



THB NEW 8EVEN-)E*0I7in>EB " STAB SHELL." 

The Star Shell for the 7-pounder rifled muzzle-loading "moun* 
tain ^n " is constructed in the following manner : — A hollow 
cast-iron cylinder is manufactured,' having a small receptacle 
turned in its base for half a grain of rifle fire-grain powder as a 
bursting charge, contained in a shalloon bag. A thin disc of 
iron screws into the cylinder and covers the bursting charge, 
haying an aperture in its centre, through which trains of quick- 
mdtcb are laid, forming instantemeous communication between 
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tiie charge chamber and the flame from the fuze (which vill be 
described hereafter), upon the ignition of the composition in the 
latter. The half of the shell nearest to the base is considerably 
stouter in its substance than the upper half, and just admits of 
six magnesium starlights being placed upright within it, upon 
the disc covering the powder chamber, so as to leave a small 
space in the centre of the circle formed by them, exactly over 
the hole in the disc. The lights are composed of nitrate of 
baryta, chlorate of potash, magnesium powder, and boiled oil, 
and are contained in paper cylinders having a small quantity of 
damp powder at either end. To insure ignition they are sur- 
rounded with bands of quickmatch. They are calculated to 
burn for 14 seconds. The upper half of the shell has seven 
signal starlights within it, placed upright upon the tops of those 
below. Their ingredients are nitre, sulphur, orpiment, and 
magnesium powder slightly coated with paraffin, and their cases 
are encircled, like those of the magnesium lights, with quick- 
match. They are calculated to bum for 35 seconds. Upon the 
summit of the cast-iron cylinder is a conical tin top, with a 
wooden stuffing inside holding the brass fuze-box. The ordinary 
time-fuze will be employed. This, when ignited, after a stated 
interval darts a jet of flame from the pellet of fuze composition 
contained within it through an opening in the bottom of the 
fuze-box, which communicates with the quickmatch leading to 
the charge chamber at the base of the shell, as well as with that 
encircling the magnesium and signal lights, thus firing the 
charge. Hence, when the simimit of the shell has been blown 
off by the explosion of the bursting charge, the starlights are 
disengaged in a state of ignition. Each series of lights is firmly 
bound together with string before being' placed within the shell. 
The magnesium lights will be used to throw a strong glare upon 
an enemy's working parties at night, if required ; tho others for 
purpose of signalling at the same time to an adjacent post. 



UFB-PBESEBVINO MATTBESSBS. 

BaAB-ApMTRAL A. P. Kydeb has submitted to the Admiralty 
that mattresses stuffed with granulated cork, such as are occa- 
aionally in use in passenger ships, might be substituted for hair 
mattresses in Her Majesty's Service with considerable advan- 
tage, not only on account of their great buoyancy, but even 
o'wing to their economy in first cost. The horsehair mattresses 
have no permanent buoyancy. A mattress made with rib pieces 
and stuffed with 11 lb. of granulated cork will float an iron 
'freight of 60 lb., and the buoyancy has been found to be veiy 
slightly diminished after twenty-four hours' immersion. The 
horse-hair mattress sinks in a few minutes with a 60 lb. weight. 
The cork mattresses would float three men with their clothes op 
witli their collarbones just above water; one man, if alo 
would be floated with his arms, shoulders, and chest above wr 
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If two htimmocks are lashed or toggled togetho. either before or 
after the men are in the water, the latter can float i ween them 
with an arm over each hammock ; and the two hami locks clkn be 
steered by the hands while the raft is propelled by the feet away 
from the sinking ship. Ordinarily there would be only two men 
to two hammo(^ ; but six men, if they are self-possessed and 
have been exercised in " hammock-floating drill," could be sup- 
ported by two hammocks. A man inside the circle of his 
hammock (the two ends being toggled together), seeing no im- 
mediate prospect of assistance, could easily cut the nettles of the 
two clews and knot the nettles together so as to make a long 
meshed net, with the ends of the laniards secured to each side 
of his hammock raft ; and, sitting in this net with his chest out 
of water, he could not sink. Now that the cork is granulated by 
machinery, and with rib pieces inserved to prevent the cork 
moving, the mattresses are found quite comfortable to sleep 
upon. They are supplied to the Russian Navy, and nearly the 
whole of a frigate ship's ccmpany was recently saved by their 
means after a collision. It has been stated by an officer of rank, 
who was in the Bombay when she was burnt off Montevideo a 
few years ago, and above 100 marines and many boys were 
drowned, that all the ship's company might have been saved by 
the hammocks if these had been buoyant. These cork mattresses 
might save life not only in case of shipwreck or danger of sink- 
ing from collision, but also in time of war, in the event of a 
ship being rammed, or being injured by shot, shell, or torpedoes. 
The lives of British men-of-war seamen are very valuable at 
such a time. But if the question of expense is to be raised, it is 
to be observed that at present the cork are not half the price of 
the horsehair mattresses. — Times. 



THE LIME IN THE HOBTAB. 

The Rev. Canon Kingsley says. Lime is a metal called by 
chemists " calcium," but it is never found in that form in nature. 
It is found in a rocky or chalk form. In its natural state it 
makes excellent building-stone ; and the finest white marble of 
Italy is carbonate of lime. But, to make mortar, it must be 
first softened and then hardened. The discovery of mortar was 
probably a very ancient one, and, like most of the old discoveries. 
It has probably been made in the East, and gradually spread 
West. This theory is supported by the fact that the early 
Egyptian and Roman buildings were made without mortar, al- 
though the Romans had plenty of lime at hand. If limestone is 
roasted in a kiln, carbonic acid gas is given off. We find this 
out for ourselves, if we stand at the mouth of a lime-kiln, and 
many a poor tramp has found it out when too late. While in 
the kiln it also gives off water. Water is locked up in lime, as 
it is in granite, and in most of the precious stones. When the 
water baa been gijen off the limestone, it is then waterless oxid» 
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of lime, and tluit 'a 'what we call quick- limA, which will bum 
and bliister 1; t an acid. To make mortar that has to be turned 
into coarse ruiigh limestone, it has, first of all, to have water 
thxown on it ; and, strange to say, the colder the water, the more 
of it the lime can drink in. It drinks in the carbonic acid 
from water and air ; and then it is mixed with sand, to make it 
hard. Mortar does not harden all at once ; for we are told that 
mortar in a thick wall will take years to harden ; and good 
mortar will acquire extreme hardness with age. Passing on to 
notice the formation of limestone, Professor Kingley said that the 
more ancient the limestone the harder it is, except in cases where 
the violent pressure of an earthquake has caused it to harden in 
more recent strata. He then takes his hearers, in imagination, 
to an island in the tropical seas ; and having got them inside 
the breakers which surrounds the island, he directs their at* 
tention to the coral which lies at the bottom of the shallow 
water. — Abridged from the Builder, 



NITBOGEN AND MANXTBE. 

Mr. I/AWSON and D. J. H. Gilbert have contributed to the 
Chemical News of May 26, 1871, a note on the absorption and 
disappearance of Nitrogen supplied to the soil in the shape of 
Manure. Their experiments, extended over twenty years, prove 
that, especially in the case of graminaceous crops, nitrogen 
supplied to the soil in the form of ammonia salts, remains unre- 
covered in the increase of produce obtained to the extent of more 
than half its amount; whilst, if the application of manure were 
discontinued, but a small proportion of the missing nitrogen 
would be received by the succeeding crops. At first they were 
disposed to considef^ with Drs. Saussure, Daubeny, and Draper 
that the mystery might be explained by reference to the evolution 
of the gas from the leaves during the growth of plants. This 
view they have subsequently found to be erroneous, and that 
plants do not evolve nitrogen. The conclusions to which their 
experiments now bring them are, that there is a considerable 
accumulation within the soil of nitrogen which has been supplied 
in manure, and not recovered by the crop, but converted into 
various forms in which vegetation can no longer assimilate it, and 
beyond this amount of fixed nitrogen, a very considerable amount 
passes ofiF with the rainfall into the drains and lower strata. 
They are now directing their attention at Rothamsted to such 
evidence as is at their command relating to the proportion of 
drainage to rainfall, with a view to discover the best modes and 
the best seasons for the application of nitrogenous manures. 

STUPENDOUS ARMOUB-PLATES. 

Mbssbs. Cammell and Co., of the Cyclops Works, Shefiield, 
have succeeded in rolling, without the slightest defect, the largest 
annour-plates ever made. The plates are intended \o ^TQ\.«vi\.x\i« 
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turrets of the great warship Devastation, which is being bvilt at 
Portsmouth. Each plate weighs 24 tons, and measures 20 feet 
in length, 9 feet in breadth, and 8 inches in thickness. The time 
occupied in rolling one of these plates and bending it to the re- 
quired form was under two hours. 



PHOSPHORIC BBONZE. 

M. DiTMAs has presented to the Academy of Sciences an in- 
teresting memoir on Phosphoric Bronze, which has latterly been 
recommended as one of the best materials for the manufacture 
of guns and other objects exposed to severe strains. In ordinary 
bronze the cohesive strength of the metal is much reduced by 
the oxidation of the tin, though this action is sought to be re- 
duced by the use of wooden rabbles. The oxide of tin, which 
has no strength in itself, by its interposition between the metal- 
lic Articles reduces the cohering surfaces, and, consequently, 
the strength of the motal, ia much the game way in which the 
strength of wrought iron i.> reduced by burning, which involves 
the deposition of particles of oxide. By the addition of ^ per 
cent, of phosphorus to bronze the colour becomes more like that 
of gold, the fracture approximates to that, of steel, the elasticity 
is increased, and the strength under a t\'.vA strain is doubled. 
The density and hardness are increased, and some alloys resist 
the file. But the fluidity when the metal is cast is increased, 
and flner castings are thus obtainable than in common bronze. 
By increasing the quantity of phosphorus the qualities of the 
metal may be changed. A phosphate of tin appears to be 
formed, containing one equivalent of phosphorus and nine of tin. 
Guns formed of phosphoric bronze are found to be much stronger 
than those formed of common bronze ; and pinions for rolling- 
mills, hydraulic cylinders, and other objects exposed to great 
strains may be formed of it with advantage. — Mr, Bourne: 
Illustrated London News. 

THE IRON MANUFACTURE. 

Mb. B. Samublson, M.P., and M. Inst. C.E., in a very inte- 
resting account of Two Blast Furnaces, recently erected by him 
at Newport, Middlesbro', recently read by him to the Institution, 
has commented at considerable length on the extraordinary in- 
crease in the production of crude iron during the past forty years, 
which at this moment is four times as large as in 1840. He 
then proved that since H^O the iron produced in the United 
Kingdom had increased three-hundred fold, and stated that at 
that period the whole annual produce was only equal to two- 
thirds of that bf our modern blast furnace. 

The above valuable paper has appeared in extenso in the 
Mechanics' Magagine, May 26, 1871. 
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BA.ILWAYS IN INDIA. 

GsKEBAii Strachey, R.E., Inspecting OflBcer of Bailways tc 
the Indian Gtovemment, has detailed to the British Association 
certain Facts which he had observed on the Festinioff and other 
Ddrrow Railways in India and elsewhere, and express^ his entire 
concurrence with Mr. Fairlie as regards the economy and capacity 
of the narrow gauge. He said that India was, as compared with 
England, a poor and an extensive country, requiring verv Ions 
lines of railway, on which there could as yet be only limited 
traffie. They were, therefore, compelled to construct them in the 
cheapest manner compatible with efficiency, and the narrow gauge 
must, at no distant time, become the type of construction in Indu. 



THB MONT CENIS BAILWAT. 

Thb completion of this gigantic work of engineering science 
was the crowning triumph of the year 1870, and was only com- 
pleted just before its close. It is eight miles long and has taken 
just twelve years to complete, both ends being tunnelled at one 
and the same time to a central point. This point was reached on 
Christmas-day, the two ends of the headings having met with 
perfect accuracy, reflecting the highest credit on the engineers. 
Owing to the Fact that several thousand feet of rock lay inter- 
posed between the tunnel and the surface of the mountain 'above, 
it was impossible to sink vertical shafts. Air for ventilation 
and for working the machiiles was therefore supplied from each 
end, the aid of hydraulic power being also called into requisition. 
In fact, the most complete system of working that could be 
devised was adopted, and the most perfect machinery was em- 
ployed. The tunnel is 26 fb. 3 in. wide and 19 ft. 9 in. high ,and 
will be laid with a double line of rails. The excavations were 
for nearly two-thirds of the distance through schist, the re- 
mainder being through limestone and very hard quartz, causing 
great trouble and occupying a long time. The compressed air 
worked the excavating machines, to which it was conveyed by 
strong 8 in. iron pipes. The excavating machine took out a 
drift 12 ft. wide by 8 fb. high ; the remainder of the work was 
executed by blasting, or himd-labour in the ordinary methods. 
The boring machine was mounted upon wheels, and was for- 
warded upon a tramway. It had ten perforators, acted upon by 
two flexible tubes, the one conveying compressed air, and the 
other water. Each jumper made its own hole, and had a rapid 
to-and-fro motion, and change of angle by the action of the 
power applied. The jumpers only bored for blasting, and, when 
the rock was ready, the boring machine was withdrawn, secured 
behind folding-doors, and the fuse was lighted. A blast of 
compressed air was then sent in to clear the smoke and sweeten 
the tunnel, and the miners proceeded to finish, with their picks, 
what the boring machine had begun for them. The completion 
of this tunnel is not only the crowning event of the year, but the 
tmmel itself is one of the greatest engLiie«im|^ 'voiu «s«t 

B 
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executed. — Mechanics* MaffoHne. See also Year-Book of FactSf 
1871, p. 105. 

FACTS AND FI0UBB8 ABOUT THE MOMT CENTS TUXlfBL. 

This tnnnel completes the oontinuous rail line of the same 
gauge, from the English Channel to Brindisi, in the south of 
Italy, l,8d0 miles in length, which latter point is even now the 
great Mediterranean port for the departure and arrival of steam- 
ships for the East via Suez Canal. 

Mont Cenis lies hetween " St. Jean de Maurienne,*' in Savoy, 
and " Susa," in Piedmont, consisting of a high table-land 7iOOO A^ 
high, rising abruptly to a peak nearly 12,000 ft high. The First 
Kapoleon built a road 10 ft. wide over this mountain, costing 
7,000,000 francs. Then followed the railway with three rails in 
1B67, which has had fearful snows and heavy gradients to con- 
tend with, and being of narrow gauge, has been only of tem- 
porary benefit. 

The tunnel was commenced in 1S57» and work has been un- 
ceasing day and night ever since. Its length is 7 miles 1 ,020 
yds. " Bardonneche " is the name of the Italian end, while the 
French terminus is called " Foumeaux." The Italian end is 
4,380 ft. above the level of the sea, the French end being elevated 
3,946 ft. The tunnel grade-line is 1 in 2,800, rising from the Italian 
end to about the centre, then falling 1 in 45 to the French end. 

The rock passed through seems to have been schist, quartz, 
and limestone. Commencing at the French end, there was schist 
for about 2,400 yds.— average progress, 4 ft. per day ; then 650 
yds. of quartz— average progress, 2 ft. per day ; then limestone 
for about 3,000 yds. — average progress, 7 ft per day ; the balance 
of the distance being principally schist, with an average progress 
of 5 ft. per day. 

The tunnel is 25 ft. wide and 24 ft. high, and during the pro- 
secution of the work was divided by a temporary wooden flooring 
into two galleries — one above the other below — bad air passing 
out of the former, and fresh being supplied by the latter. About 
44 miles were done from the Italian end, and the rest from the 
Irench. Four years after the boring was commenced, compressed 
air was first used for running drills on the Italian side. Immense 
" compressors '* were necessary, which were worked by water- 
power, and the air compressed to one-sixth, or a pressure of six 
atmospheres. Ten machine drills have been constantly at work 
at each end, but those on the French side did not begin until 
1863. Powder and nitro-glycerine were used, but we have no 
statistics as to their relative merits. 

The " shifts " were eight hours each, similar to those on the 
Hoosac tunnel, giving the men 16 hours rest alternately. The 
wages paid miners were about 5 francs per day, and " muckers " 
about 3 francs per day. 

Many lives have necessarily been lost during this great work, 
but fnr less than one would suppose ; probably from 600 to 800 
j'n all, so far aa we have heard irom time U> lime. 
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We have not seen the whole cost of the work mentioned so far, 
but it cannot be much short of 160,000,000 francs, or 29,900,000 
dollcurs. — Scientific American, 

The opening of the Mont Cenis tnnnel will no doubt give an 
impnlse to the construction of other tunnels throiigh mountain 
ranges ; and it becomes important to review the different expe- 
dients for boring tunnels which are now available, with the view 
of ascertaining which are the cheapest and most expeditious, 
as also whether better methods- than any now existing might not 
be suggested. In the Mont Cenis tunnel, the work proceeded 
at an accelerated pace towards the close, partly no doubt from 
the increased dexterity of the worinnen, but partly also from 
improyements in the apparatus ; and further improrement will 
of course still further accelerate the pace. In the case of tunnels 
through earth or soft rock the boring may, no doubt, be accom- 
plished rapidly by boring instruments such as are now largely 
used in boring wells ; and as the borer travels onward the space 
behind it may be arched round with brick and cement, or with 
east-irou tubbing. For hard rock, however, this plan will not 
answer; and the core of most great mountain chains consists 
of hard rock, generally igneous. At present, such rock is pierced 
by boring holes in it by a steel jumper, struck by a hammer, 
which may be fmpelled either by hand, in the way adopted by 
quarrymen, or by any other motive force ; or the holes may be 
bored by diamond-faced drills rotated by a stream of water or 
otherwise. In the holes gunpowder or other explosive sub- 
stance is placed, and fired at intervals, when portions of the rock 
are burst out, which are from time to time removed. This is a 
very tedious process, and it is very important that it should be 
superseded by a better. In India very large stones are quarried 
by the agency of heat, a fire being employed to heat the stone 
along a certain line, and this line, after having been heated, 
being suddenly cooled by water, the stone cracks, and may then 
be removed. The same principle may, no doubt, be adopted in 
the excavation of rock tunnels, the face being heated with gas 
brought in pipes from the outside. 

In the sitting of the French Academy of Sciences on Sept. IS, 
1871, M. Elie de Beaumont, the Perpetual Secretary, read an 
elaborate paper for eliciting the scientific teachings which may 
be drawn from a close examination of the collection to be ex- 
hibited in the School of Mines at Paris. That collection, which 
vas originally of 127 specimens, has received 69 new specimens, 
vbich brings the total number to 196 specimens altogether. 

The old collection and the old specimens were presented to 
the Academy on July 4, 1870, being described under 127 numbers 
in the comptes-rendus, and exhibited in the School of Mines 
Xnsenm. The new numbers are placed in a continuous series 
vith the others under the same numbers, and distinguished by 
Jif, ter, &c Each specimen is supplied with ^ label ^\iCf?iYa% 
(he distant of the place where it was ooUecled ixom Wi^ o^Ti\Q% 

b2 
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of the tunnel. The Parisian collection can be compared with 
any other, as well as with the original collection, which is kept 
in Turin. 

According to M. Elie de Beaumont's classifications, all these 
196 specimens can be ranged under six different headings, haying 
respectively the following vertical thickness, which is found by a 
special calculation deriving it from horizontal length in the 
tunnel and inclination : — 1, zone anthraciteuse, 1,137 metres, 41 ; 
2, zone des quartzites, 381 metres, 40 ; 3, zone calcareo gjp- 
seuses, 496 metres, 07 ; 4, zone calcaire schisteux sup., 1,604 
metres, 46; 5, zone calc. schisteux moylen, 1,508 metres, 95; 6, 
zone cal. schisteux inf., 2,023 metres, 49. 

The end of the sixth zone was not found. 

The differences between the three zones for calcaire schisteux 
are trifling, and their total thickness is more than 5,000 metres. 

The total vertical thickness explored was more than 7^000 
metres. 

The general colour is grey, or, rather, black, and the colouring 
matter is mostly carbon. Two other elements are very common 
— lirst, talc, and secondly, sand hyaline, very small, very hard. 

Very few fossils were met with, having been destroyed by a 
subsequent crystallisation. 

It is necessary to acknowledge that, generally speaking, there 
is a single stratum of 7,000 feet, which was perforated without 
exhibiting any very startling difference. It is a part of a single 
enormous formation, in spite of a few special differences. 

The last commotions which have created Mont Cenis and made 
it emerge from the bottom of the sea have produced many cracks 
in relatively modern times. But all these faults were filled up 
with quartz in a perfect manner. The infiltrations amount to 
nothing practically. The only spring which was discovered is 
situated near Modane, and gives only seven gallons per minute. 
The water is cold. Contractors were obliged to send to Modane 
and Bardonfeche for the water required for drinking, and for 
grinding the stone. It is to be noted that working men were 
found to be practically better acquainted with the differences of 
the stone according to the stratum perforated actually than any 
theoretical mineralogist in existence. 

Mont Blanc, although being 4,800 metres above the level of 
the sea, is only 3,500 above its own basis. So the vertical dis- 
tance of perforated stratum is strictly equal to two Mont Blancs. 
It is something like one whole Himalaya. M. Sismonda pre- 
sented to the Royal Academy of Sciences, Turin, in the sitting 
of December 5, 1866, a paper entitled " Nuove osseruazioni 
geologiche suite rocce anthracitifere dtlle Alpi" at the end of 
which was printed a map drawn by M. Sismonda 25 years ago, 
«nd exhibiting the theoretical succession of strata. Everything 
was found in the place where it was supposed to be by M. Sis- 
monda. Verification was absolute on an immense scale, so it is 
passible to aajr, '* That for the learned men the mountains ar^ 
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made of glass, as their eyes can see eyerything within their 
abysses/' 

No artesian well has ever given an opportnnity to be compared 
with the perforation of Mont Genis, as the deepest bored by 
European engineers is only 1,000 metres, and by Chinese with 
their rope only 3,000 metres. Very likely if a tunnel is ever 
to be perforated through crystalline mountains of truly granitic 
and volcanic formation, other results might be foimd. 



THE IJONOE8T TUNNEL IK BNGIAND. 

The London and North-Western Railway, from Liverpool and 
Manchester to Huddersfield and the North, passes through a 
range of hills separating Marsden on the Yorkshire side and 
Diggle on the Lancashire side, the range bearing the name of 
Stand Edge, and it has now three tunnels running through it — 
one a canal tunnel, and the other two for the purposes of the 
railway. The first-named was commenced in 1794, and com- 
pleted in 1811; length 5,451 yards, or three miles and 171 
yards; cost, 123,803/. ; and the loss of life during its prepress 
was serious. The first of the two railway tunnels was made by 
Mr. T. Nicholson, contractor for the Woodhead tunnel, which is 
shorter than the Stand Edge one by about 40 yards. Stand Edge 
being three miles and 60 yards long. It was commenced in 1845 
and completed in November 1 848 ; the cost was 1 7 1 ,003/. 1 2«. S^d., 
of the approaches, 30,605/., making a total of 201,608/., and the 
largest number of men employed on the undertaking was 1,953. 
Nine fatal accidents occurred in its construction. Messrs. Thomas 
Nelson and Sons, of Carlisle, were the contractors for the new 
tunnel; the work was commenced in the middle of April 1868, 
and was completed in the middle of October 1870, or six months 
earlier than the time specified. Its exact length is 5,435 vards, 
one yard less than its twin tunnel ; but the actual length con- 
structed by the Messrs. Nelson is 5,297 2-3 yards, the difiference 
arising from a short piece at each end having been made when 
the fiirst railway tunnel was executed. The whole length is 
lined with red bricks, faced with blue Stafifordshire bricks. The 
height of the tunnel inside the brickwork is 20 ft., and the width 
15 ft. The total quantity of brickwork built is 52,156 cubic 
yards, the total number of bricks used being 16,831,149, the 
weight of which amounts to 68,000 tons; 6,271 tons of coal, 
472 tons of coke, 2,421 tons of lime, 140 tons of cement were 
consumed; and of powder 1,744 casks, equal to 174,400 lb.; 
fiizees, 35,853 coils, each 25 ft., equal to 170 miles; candles, 
8,745 dozen pounds, equal to 104,940 lb. ; oil, 6,416 gallons ; and 
vast quantities of timber were used. The rubbish was conveyed 
away by means of tramways, which ran through passages under 
the railway, and was tipped into boats on the canal before men- 
tioned. It was conveyed through " break-ups," or cro6e-headm^^ 
oiwhidiMeagis. Nelaon bojofitnieted 21 ; bvit oiily 1^ 'voc^ xv&fidk 
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at one time. For the conveyance of the material used in the- 
oonstmction of the tunnels 25 boats and four steamboats were 
constantly plying, and an immense expense bad to be incurred 
in erecting huts, providing business offices, and putting down 
costly plant for economiung labour. Only one life was lost 
during the construction. — Times, 



TUNKBLLING MACHINBS. 

Col. Von Schhidt, of San Francisco, has invented a machine 
fSor tunnel-boring— a machine which is intended to meet the re- 
quirements of the latest scheme extant, the Tahoe water-prcgect. 
According to the Bvlietin, the machine is constructed upon the 
severance diamond-drill principle ; but in the mode of applica- 
tion the machine differs materially from all others now in use. 
The Von Schmidt drill will consist of a circular wheel 8 ft. in 
diameter. Imbedded in the rim of the wheel, each revolving on 
its own account, will be 24 diamond drills,, 1 ft. apart. In the 
centre of the wheel, according to the model, is a single drill, and 
this is kept 1 ft. in advance of the other drills. The wheel is 
calculated to make BOO revolutions per minute, the drills re- 
volving at a higher rate of speed. The periphery of the tunnel 
will be on the scale of 8 ft. ; the groove cut by the drills will 
be 2 in. wide and 3 ft. deep. It is intended to load the centre 
hole alone, then run the machine back on the track, and raise the 
lower half of 'the wheel on hinges. The blast is fired, and the 
great cheese of rock crumbles in pieces. The machine is con- 
structed so as to admit of 3 ft. space inside the wheels, between 
its framework and the bed of the tunnel, thus. giving facilities 
for removing the dlbris afforded by an inner car-traek. The 
machine will be driven by compressed air. 

The invention of Mr. T. F. Henley, Fimlico, as described in 
the Mining Journal, consists of a tool-holder, or head, adapted 
for receiving chisels or tools suitable for cutting rock. This 
tool-holder is combined with an arm or shaft, the two together 
being called the ram-head and ram-shaft, or, collectively, the ram» 
This ram is mounted by suitable connexions on a main frame or 
base plate, which is fitted with wheels or skids and guide-rollers 
for the purpose of advancing or withdrawing the machine, as 
may be required. The ram is made to receive a fore and aft 
movement of percussion from any suitable motor, simultaneously 
with a horizontal motion to the right or left, and vic$ vers^ by 
means of mechanical arrangements. 

A Machine Tunnelling Company has been set a-going, with a 
capital of 30,000/., in shares of bl. each, for the purpose of ac- 
quiring and working the tunnel-driving machinery recently 
patented by Captain Beaumont, M.P., and Mr. C. J. Appleby, 
C.E. The machine has been practically tested. Mr. T. J. Bewick, 
C.B., of JBajdon Bridge, certifies that under unfavourable circum- 
staaces thej progressed at the i&te of aibc^ul 15 yards in a mouthy 
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and that it is subject to but little wear and tear. Compared 
with ordinary manual labour, it is estimated that the work done 
was about double. The machine has the €idvantage that it caa 
work several drills simultaneously, and each drill can bore an 
inch a minute in the hardest granite. A reliable mode of setting 
the diamonds in the drill-head is still to be discovered. The 
diamonds cost lOs, or 1 2s. each, and quickly work out of the 
setting. — Builder, 



THB BROADWAY U2n)EB0B0UND RAILWAY. 

This structure commences at the comer of Warren Street 
fNew York) and extends in a curve directly down Broadway. 
The lower terminus is intended to be at the South Ferry ; but 
the present operating section only extends a little below the City 
Hall, a distance of some 300 feet The bed of the railway 
is 21 ft. below the surface of Broadway, and the diameter of 
the tunnel 9 ft. The passenger car is about the same size as 
the ordinary street cars. It is very tastefully fitted up and 
brilliantly lighted, and has seats for 22 persons. It is propelled 
by means of a strong blast of air, which is supplied to the tunnel 
by a gigantic blowing machine. 

The whole operation is described as being exceedingly simple 
and effective. The visitor enters the waiting-room, an elegant 
apartment, but wholly underground, at the end of which is seen 
the mouth of the tunnel and the car. On reaching the lower end 
of the tunnel, the car moves instantly back to Warren Street 
again, and so on. The air is so elastic that the changes of motion 
in the car are effected with exceeding gentleness, and are almost 
imperceptible to the visitor. 

The car is run by telegraph ; that is to say, the wheels of the 
ear, at certain points on the route, press a telegraph key, sending 
a signal to the engineer, who turns a valve, and thus reverses the 
air current, without stoppage of the machinery. 

The Aeoler or blowing machine by which the air current is 
produced, consists of a pair of great wings, geared together, and 
turned by steam. It is capable of discharging 100,000 cubic 
leet of air per minute. The south end of the tunnel is provided 
with a lateral air-shaft, which opens in the grass-plot of the City 
Hall Park. The air current thus traverses through and through 
the tunnel, the atmosphere of which is thus kept pure and fresh. 

During the construction of the tunnel the entire travel of 
Broadway, omnibuses, carts, hacks, and other vehicles in endless 
procession, passed on as usual directly over the heads of the 
workmen. They were safely protected within the sides of an 
immense boring machine, by which the bowels of the street were 
excavated. It is pushed forward into the earth by means of 
powerful hydraulic rams, and as fast as it advances the masonry 
IS built up within its rear. The general plan of the Company is 
to lay a double line of tubes from the South ¥eiry, xmdftxI&cQ^^ 
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way, the entire length of the island, with a bnndi at Unioi 
Square, under Fourth Avenue, to Harlem Biver. Sueh a road 
would have capacity for carrying 40,000 passengers per hour. — 
Mechanics Magazine^ 



BAILWAT BKFOBM. 

Mr. K. H. Faiblib has read to the Britisfa Assodation a 
paper *' On Railway Reform." He argued in favour of adopt- 
ing a narrow gauge, and especially a gauge of 3 ft. He 
said : "Experience has shown that 3 ft. 6 in. can he made a 
highly economical and efficient width, but it does not by any 
means follow that it is the most serviceable and most efncient^ 
any more than it follows that the accidental 4 ft. .8 ^in. was 
all that could be desired, even though an Act of Parliament 
has made it an article of belief. On uie contrary, as our know- 
ledge and experience increase, we are enabled to approach more 
and more nearly to that happy mean on either side of which is 
error. While, on the one hand, there is every necessity for obtaining 
such a gauge as will afford a good and useful width of vehicles, 
on the other, it is necessary to avoid such narrow limits as would 
necessitate the introduction of too great overhang on each side 
of the rails. The 3 ft. gauge appears to comply with all the 
necessary conditions better than any other, and it is from no 
mere theorising that the author lends all his influence towards 
its adoption. There is a certain amount of saving in first cost 
as compared with the 3 ft. 6 in. — not a large amount, but worth 
considering. This, however, may be left out of the discussion 
for the present. The all-important matters are to place upon 
the rails a thoroughly efficient stock that shall possess a mcuci- 
mum of capacity and a minimum of weight, and to supply 
engine power under the most economical circumstances, and it ia 
easier to accomplish these objects on the 3 ft. gauge than upon 
any other. This conclusion follows both Ax>m a comparison ol 
the actual work done on the railways of the 3 ft. 6 in. gauge 
with that which can be accomplished with the 3 ft. gauge, and 
because, having in view the practical requirements of goods 
traffic, it is possible so to obtain an ample floor-area with less 
dead weight than can be secured by any other width; on a 
wider gauge the dead weight increases, on a narrower one the 
capacity diminishes. The author quoted figures to show that to 
carry 30 tons of goods on the Norwegian or Queensland 3 ft. 6 in. 
gauge, the proportion of one ton per waggon being preserved, 92 
per cent, of the weight of rolling stock used on the 4 ft. 8j^ in. 
would be required, as against only 43 per cent, on a 3 ft. gauge, 
showing a saving of 47 per cent, on the latter as compared with 
the 3 ft 6 in. Of course, if the waggons were loaded up to full 
capacity, those percentages would be very much changed. It 
was to this point especially that he wished to direct'attention, 
a9 upon it the economy of the 3 ft. gauge rests. 
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THB BAILWAT8 OF THB UNITD) KIKODOW. 

What will possibly surprise at least some is the Fact appearing 
▼erj strikiDglj in the Board of Trade Eeport, that there are not 
less than 599 railway companies in the United Kingdom. 
England alone has 434 Companies, while Scotland haa 80, and 
Ireland 85 Companies. The lines of about one-half the total of 
these Companies are either leased to or worked hy the great 
leaders of our railway republic — true res pMica if ever there 
was one ; but the other half are independent, small enough as 
often is the area of their sovereignty. As far as can be made 
out from the blue folio, in which the 599 are marshalled in 
strictly impartial alphabetical order, the smallest of all inde- 
pendent undertakings in the three kingdoms, as £ir as regards 
income, is the railway from Edenham to Little Bytham, four 
miles long (the sole property, we believe, of Lord Willoughby 
de Eresby), the total earnings of which in the year 1870 
amounted to no more than 428^. ; while the smallest line, as 
regards mileage, is the Kyde Pier, the total length of which is 
about half-a-mile, but the revenue of which in 1870 was 10,168/., 
the little concern carrying 11 1,983 passengers, the trains running 
8,91 1 miles. Contrast these two smallest with the largest of our 
Companies. The " king of railways," the London and North - 
Western, represented by a length of 1,507 miles open for traffic, 
carried in the course of the 12 months ending December 31, 
1870, the enormous number of 33,340,610 passengers, being just 
about the total population of all England, Scotland, and L^land. 
The number of miles run by the trains of the London and North- 
western Railway in the year 1870 was 25,037,577, in other 
words, a distance of more than 100 times that of the moon from 
the earth, or, say, equal to 50 return journeys to and £rom the 
moon. The gross receipts of the London and North- Western in 
the year £rom passenger traffic amounted to 2,942,286/., and from 
gooas traffic to 3,975,723/., the total revenue being 7,014,713/., 
or almost exactly the same as the national income of Belgium. 
Next in length of mileage to the London and North- Western 
comes the Great Western, with 1,387 miles open, which earned 
in 1870 the handsome revenue of 4,316,498/., oeing equal to that 
of Bavaria ; while behind the Great Western in mileage, but 
above it in income, stands the North-Eastem, with 1,281 miles 
open for traffic, the receipts of which last year amounted to 
4,595,263/., a sum equal to the aggregate revenues of Sweden 
and Denmark. — Railway News, 

WIRB TRAMWAYS. 

Wb have watched with much interest the development of the 
Wire Tramway system of transport, and have from time to time 
noticed its progress. Its spread over several foreign countries, 
and some of our colonies, has been most remarkable, no less than 
45 lines having alreadj been undertaken, most of wbic^\i ^x^ ^Tk* 
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fitructed and in aucoessful operation. One of the most remarkable 
instances of its success is that of the line constructed for the 
Ebertrard and Aurora Company, in Neyada, n.S. The materials 
for this line were forwarded ftom England late in the autumn of 
last year, and reached Nevada whilst the whole of the mountain 
distnct, in which they were to be placed, was enveloped is 
snow. Nevertheless, during the spring the line (of nearly three 
miles in length) was constructed, and has recently been put into 
most successful operation, a telegram having been received by 
the directors of the Ebertraidt Company, in London, to the 
effect that the line was working splendidly. On it there are grades 
of 1 in 3, and spans from post to post of some hundreds of feet. 
The quantity of material carried is about 200 tons a-day, and it 
may safely be asserted that the difficulties of this mountain 
country could not have been overcome for the purposes of so 
considerable a transport by the employment of any other means. 
Lines have been forwarded to Peru and Brazil for sugar-cane 
transport. One has been opened in Peru, but too late for the 
season, and another in St. Kitts, from which most favourable 
results have been obtained. In Austria the system has been 
applied to the carriage of turf, and in Bohemia to the carriage 
of fire-clay from pits requiring an ascent of an angle of 30 
degrees from the horizontal. 

The Indian Cbvemment are now adapting the system to tho 
development of the Salt Mines in the Punjaub ; and the Spanish 
Government have applied it to a fifteen-mile length, in the 
mountain of Asturias, of which about nine miles are already 
in operation. The War Office have taken a line for transporting 
powder casks from the store at Purfieet to the examining shed 
and back again, the inducement being that the transport could by 
this means be effected without bringing either animal or steam 
power within the precincts of the establishment. The power is 
to be supplied from a boiler situated at a distance of several 
hundred yards &om the powder stores. Stimulated by the 
rapidly increasing demands not only of our colonies, but the 
development of mineral and agricultural productions, means 
of transport are now in great demand, and rapidly on the 
increase. 

The traction engine has received some remarkable improve- 
ments of late, and promises to aid, if not to frequently supersede 
horses on common roads, but the wire-tramway system has the 
advantage of not requiring a ready-made road for its emplo3rment, 
and is imdoubtedly the pioneer of all existing means of transport. 
— Mechanics' Magazine, 



TBAlfWAT-ClBBIAOB STEEBING AFPABATUS. 

Difficulties and inconvenience have arisen in the working 
of the tramway system in the metropolis at places where it is 
necesBary to give to the carriages a slight deviation from the 
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line upon which they have been moving, and cawe them to paw 
into a branch or siding. This has already led to the application 
of considerable mechanical ingemiity to tlie snbject, and some 
patented apparatus, the invention d Mr. Samuel Norman, of 
Westminster Road, is said to supply the necessaiy remedy in a 
eimple manner. The specifications and drawings set forth 
m8 many as twenty-nine modes, which may be used according to 
the constmction of the carriage. The principal, and perhaps the 
Bimplest, method is that of partially sludding one of the leading 
wheels of the carriage on the side which corresponds to the 
iiyier side of the curve. n 



▲ ITRW D0T7BLB BOOIB LOCOMOTIVE. 

A NEW Double Bogie Locomotive has been constructed after 
the design of Mr. Fairlie. The engine *' Hercules" is for the 
Iquique Bailway in Peru. It has four 15 in. cylinders, of 22 in* 
stroke, and its total weight (60 tons) rests upon 12 wheels, 
arranged in two groups of six, coupled together, and all assisting 
in the adhesion. It will be required to work heavy traffic over 
a gradient of 1 in 25 for 11 miles, and round curves of three 
chains; and during the experiments it went round curves of 
21 cnains with the greatest facility, the deflection of the centre 
of the leading bogie platform from the end of the boiler amounting 
to 14 inches. It was next taken through a boiler shop and a 
smith's 6hop, and so upon a very irregular and badly kept piece 
of line belonging to the Midland Company. Here its trip was 
interrupted by certain bridges and platforms which it could not 
pass ; but it ran up and down, over a length of about a quarter 
of a mile, with perfect smoothness. Its passage over roughly 
laid points was distinctly heard by those riding upon it, but 
oommimicated no jolt to Uie driver's platform. It has been bnUft 
by the Avonside Company, for Messrs. Montero, of Peru. 



STUFENDOTTS BAILWAT BBIDOB. 

The Sutlej Bridge, lately opened on the Delhi Eailway, is one 
of the longest in the world, a circumstance rendered necessary 
not so much by the size of the river as by its propensity to 
wander about at this spot. This risk would have been obviated 
if the crossing-place had been fixed a few miles higher up, where 
the ground is firm. The traffic on the Scinde, Pui\jaub, and 
Delhi Railway has somewhat increased during the pcust year; 
but the increase is chiefly due to the increased length opened. 
Last year the weekly receipts were 9^. Ss, per mile, and the 
working expenses 70 per cent, of the receipts, leaving a loss to 
be made up by the Indian Goveroment under their guarant 
estimated at 362,114^. a-year. — Jlluatrated London News, 
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THB FNEUICATIC DESPATCH TUBB8. 

A PAPBB descriptive of the " Pneumatic Despatch Tnhes — the 
Circuit System/' by Mr. Carl Siemens, has been read to the 
Institution of Civil Engineers. After referring to the pneumatie 
tubes laid by the Electric and International Telegraph Company 
to connect their central station in Telegraph Street with their 
nearest branch stations in the City, a system of tubes designed 
and carried out by Mr. Latimer Clark and Mr. Varley, which had 
been considerably extended since the telegraphs had passed into 
the hands of the postal authorities, Mr. Siemens stated that in 
April 1863 the Prussian Government applied to Messrs. Siemens 
and Halske, of Berlin, to suggest a system of pneumatic tubes 
for that city. That firm proposed laying tubes, arranged in 
circuit, to be traversed by a continuous air current always kept 
flowing in the same direction. The peculiarities of this system 
— ^namely, the continuous current of air and the powex of putting 
carriers into the tubes at any point— gave it great superiority 
over previous systems in the amount of work it was capable A 
doing. The Central Telegraph Station and the Exchange at 
Berlin were connected together on this system in 1865, by means 
of two parallel lines of drawn wrought-iron tubing, of 2^ in. 
internal diameter, one tube being used exclusively for the passage 
of carriers in one direction, and the other for carriers going in 
the opposite direction. The continuous current of air for these 
tubes was produced by means of a steam engine working a double- 
acting air-pump in the basement of the telegraph station. Al- 
lusion was then made to the circular pneumatic system in Paris, 
in which a continuous current of air was not used ; and to the 
pneumatic line in London from Euston Station vid Holbom to 
the General Post Office, for the convejance of laige parcels. 

A minute account was then given of the experimental cir- 
cuit laid by Messrs. Siemens between thiB Central Telegraph 
Station and the General Post Office in St. Martin's-le-Grand, 
which was opened for traffic in February 1870, and had subse- 
quently been extended to Fleet Street and to the "West Strand 
office. The different stations were connected by two lines of 
wrought-iron tubing, having an internal diameter of 3 inches. 
Both lines were laid in the same trench, at a depth of about 12 
inches below the pavement, and parallel to one another. The 
tubes forming the circuit were of an average length of 18 ft. 
8 in., a common lead-and-yam joint making the connexion 
between each tube. A current of air was kept constantly circu- 
lating through the tubes by means of a steam-engine and double- 
acting air-pump placed in the basement of the Central Telegraph 
Station. Each station on the circuit had two sending and re- 
ceiving instruments, one on the up and one on the down line of 
tabes. The carriers for the reception of telegrams, letters, &c., 
consisted of small cylinders made of gutta-percha, papier-mAch^ 
or tin, covered with felt, drugget, or leather. It was found in 
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practice that the carriers need not fit the tubes at all accniatel j. 
Mr. Culley, M. Inst. C.E., chief engineer of the Post Office Tele- 
graphs, had adopted the block system, such as was used on 
railways, for working the tubes. The total length of line now 
working in London, from Telegraph Street to the West Strand 
office and back, was 6,890 yds. It was found by experiment 
that the speed of the carrier was much greater as it approached 
the Tacuum end of the tube than it was at the other end. The 
necessity of having a steam engine with air pumps and reservoirs 
was a great hindrance to the general introduction of pneumatic 
tabes, but this inconvenience had been successfully removed by 
the construction of an exhausting apparatus working by the 
direct action of steam upon a current of air. In this exhausting 
apparatus the steam from a boiler was made to issue, in the form 
of a hollow cylinder, from an angular nozzle placed in the centre 
of the apparatus, the opening having a width of about one milli- 
metre all round. The steam issuing in this form had the greatest 
possible surface, both inside and out, for contact with the air in 
the apparatus, which air was in connexion with, and was drawn 
£rom, the pneumatic tubes. With one of these exhausters a 
vacuum equal to a column of 23 inches of mercury was obtained 
with a less expenditure of steam than woidd be required to work 
a steam engine and pump to effect the same object. The prin- 
cipal recommendation of the steam exhauster, besides its extreme 
simplicity and the small space it occupied, was its cheapness of 
construction, as the cost only amounted to about one- twentieth 
part of an engine and pumps. Up to the present time, so far as 
the public was concerned, the pneumatic tubes in London, Berlin, 
and Paris had only been used for the conveyance of telegraphic 
messages, but the Post Office authorities had already considered 
the question whether it would not be advantageous to have the 
letter-post service in London executed by means of pneumatic 
tubes. With such a system of distribution an accumulation of 
letters at principal offices would be entirely avoided. — Times, 



THB TIBEB. 

Onb of the first results of the new life arising in Home as a 
consequence of the downfall of the temporal power will he the 
realization of a scheme which has long been in contemplation, 
but which under the Papal Government might, perhaps, never 
have gone beyond the hmits of a wild and vague chimerical 
project — we mean the exploration of the bed of the Tiber. The 
Italians, who now for the first time since Constantine feel as if 
the great city were indeed their own, have an almost boundless, 
y^ not exaggerated, idea of the artistic, archaeological, and 
other treasures buried under the yellow sands which the river 
has accumulated on the spot for these last 3,000 years. Every 
revolution, they say, had to pay its tribute to the river. It was 
the Tiber which received the statues of an unpopxilai ^tn^iviT^ 
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his armoar, and even his diadem and other insignia, even when 
the body itself was not flung into its waters. In more calamitous 
times, when Alaric, Gensenc, Totila, or, in later ages, the Nor- 
man, the Swabian, the Austrian thundered at the gates, the 
inhabitants, hopeless for their lives, had no other means of 
baffling the invader's cupidity than by committing to the Tiber 
the spoils which must otherwise inevitably fall into the plun- 
derer's hands. ''The Tiber will have its own share" is a 
common saying among the Bomans at the present day, and the 
universal receptacle of all that is lost has been further enriched 
by fires, inundations, wrecking of galleys laden with the wealth 
of the ancient and mediaeval world, and the materials of ruined 
temples and ptdaces, of which the river afforded the most expe- 
ditious way of clearing the ground. We may imagine what 
wonders would gladden our eyes if we could bid the ocean re- 
store whatever it hides in its depths. But the Tiber flows over. 
If not as vast and rich, at least as interesting a variety of Old 
World relics, all lying undisturbed under fathoms of alluvial 
soil which has buried them for ages, and only awaiting the 
enterprising generation which will lay these long-forgotten 
treasures into the light of day. 

The scheme of a thorough excavation of the bed of the Tiber, 
with a view to call the river to account and put it " in liquida- 
tion," compelling it to disgorge its illgotten gains, has now been 
taken up by an Italian association, at the head of which is the 
well-known Signor Alessandro Castellani ; but which relies on 
the co-operation of many artists, antiquaries, and other learned 
men of Europe and America, all of whom have been strongly 
urging the speedy commencement of an undertaking which has 
already been too long delayed. It is not as a commercial or a 
financial speculation that the work is to be executed. Those 
who set about it expect no other return for their trouble and 
expense than the immense gain sure to accrue from it to art and 
history — to archsBological knowledge in all its branches. The 
Society reckons, of. course, on the aid of the other company, 
which has lately been formed with a view to protect the dty 
from those periodical inundations of the Tiber against whidfi 
the Papal Government would, or could, find no remedy ; and 
many of the contrivances by which our own engineers have laid 
the foundations of the Thames Embankment will find their 
application in extensive operations which are now to be carried 
on along the banks and in the bed of the Eoman river. En- 
couragement to the Italian Society in this truly great national 
undertaking comes in from every quarter, and a Parisian banking- 
house of almost boundless wealth and munificence has volun- 
teered funds to defray the first expenses, so as to give the start 
to an enterprise which will certainly experience no lack of support 
in the sequel. — Times, 
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AKCIBNT "VTAB-OALLBTS. 

An essaj, by Mr. W. S. Lindsay, the well-known ship- 
owner, formerly M.P. for Tynemouth and Sunderland, on the 
method of equipping and rowing the Ancient War-Gktlleys, has 
been read to the Boyal Society, and has now been printed. 
It seems to be one chapter of a comprehensive history of the 
shipping of all nations, which Mr. Lindsay is engaged in com- 
posing. There is no more difficult problem of antiquarian re- 
search, connected with a question of mechanical science, than 
to conceive how the banks, or tiers, of oars were arranged in 
the triremes, the quadriremes, and even septiremes and octo- 
remes, so as not to impede the action of each other. Such 
vessels as were certainly employed in naval warfare by the 
Carthaginians, or in the fleet of Mark Antony at the battle of 
Actium, even though we reject the account of Ptolemy Philo- 
pater's enormous ship with forty banks of rowers, whose oars 
were -38 cubits, or 57 ft-, in length, are puzzling to think of. 
Mr. Lindsay has investigated this curious subject with much 
practical sagacity, as might have been expected from his great 
knowledge and experience of nautical affairs. His treatise is 
the more easily understood by the aid of the lithographs and 
wood-engravings printed with the text. It is well worthy of the 
student's attention. — lUtistrated London News. 



THE ABCHIMEDBAIT SCREW CENTBIFUGAL FUMPS. 

These has been read to the Institution of Civil Engineers, a 
naper " On the Archimedean Screw for Lifting Water," by Mr. 
Wilfrid Airy. This communication was intended to supply in- 
formation regarding the best form of the Archimedean screw, 
and its effect when laid at different angles of inclination to the 
horizon. After suggesting that the previous neglect of this 
subject was probably owing tx) the mathematical and practical 
difficulties attending the construction of screws in the ordinary 
way — ^viz. with the threads at right angles to the surface of the 
eore — the author stated that he had adopted another principle of 
forming the spiral threads, which would situplify the work of 
construction and produce a more efficient machine. This was to 
make the spiral threads on the natural and developable system. 
If an annular piece of card or tin be wrapped upon a cylindrical 
core, having its edge retained in a shallow spii^ groove on the 
surface of the core, it would naturally take up a fixed and deter- 
minate position, not at right angles to the surface of the core, 
but inclined to it, and inclined to it at an angle depending only 
opon the inclination of the spiral groove on the core. The core 
oould only be constructed approximately, by using a great 
number of small pieces. The developable threads also produced 
a more efficient machine than the threads of the usual form, as 
was shown by reference to tabular diagrams. 
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Experiments formed the basis of the inyestigation, and it iras 
deduced from them : — 

1. That the quicker the spiral the flatter must the machine be 
laid to produce its best effect. 

2. That screws of quick spiral angle, when laid at their best 
angle of inclination, delivered a far greater volume of water per 
revolution than those of slower spiral angle, when laid at their 
best angle of inclination. 

In the most favourable case, the useful effect of the screw 
appeared at 88 per cent. ; and it was concluded that, after 
making allowance for certain small losses referred to, the usefol 
effect of a well-constructed screw should not be less than 85 per 
cent. 

Reference was then made, by way of comparison, to other ma- 
chines commonly used for low lifts — viz. suction-pumpe, coatii- 
fiigal pumps, open Archimedean screws, scoop-wheels, chair-pumps, 
and Persian wheels; and the paper concluded by pointing out 
the various advantages of the Archimedean screw, more par- 
ticularly as regards its durability, simplicity, and useful ^ect 

The second paper read was on " Centrifugal Pumps," by Mr. 
David Thomson. The practical rules of construction were : — 

1. The arms of the fan were curved backwards, according to 
principles of construction, which were explained by diagrams. 
The depth of the fan was one-fourth of the diameter, and the 
central opening for the admission of the water was about nine- 
sixteenths of the diameter. The space allowed in the case round 
the fan should be of ample dimensions. 

2. The best duty was given when the speed of the periphery 
of the fan exceeded the velocity of a falling body, due to the 
height of the lift, by from 6 ft. to 8 ft. per second. 

3. A fan 12 in. in diameter, and proportioned as described, 
would discharge 1,200 gallons of water per minute. 

4. If the diameter of the fan was varied (the speed of the 
periphery and the lift remaining the same), the delivery of water 
was increased or diminished directly as the square of the dia- 
meter. 

6. When a centrifugal pump, properly proportioned, was 
worked by a steaih engine, the duty that might be realised 
ranged from 55 per cent, in the smaller-sized pumps to 70 per 
cent, in the larger machines, of the power shown by the indicator 
diagrams. 

SEWING MACHINES. 

These Machines, which at first were almost entirely imported 
from America, are now most extensively manufactured in G-las- 
gow. In one week two large consignments left the Clyde. One 
valued at 1,000^. (cost price), was shipped per the Neptune, 
steamer, for Havre ; and the other, valued at 2,700/., per Loch- 
tarn, for Melbourne. — Scotsman. 
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ACTION OF 8SA. WAVES ON 8HIP8. 

W. J. Macquoun Bankinx, C.E., has giyen a discourse at 
the Koyal Institution, on this important subject, in which, after 
noticing the experimental and theoretical researches of the 
"Webers, Airy, Scott Russell, and Caligney, he proceeded fully 
to explain the principles discovered by Mr. Eroude. A ship 
or other buoyant vessel, immersed in water, has the tendency to 
perform the same motions, which in her absence the water she 
or it displaces would itself have made. In still water the forces 
of buoyancy and gravity keep the ship in one stable position, 
which the skill of the naval architect can previously determine, 
and if heeled over, or this stable position be otherwise disturbed, 
these same forces restore her to the static position, the amount 
of force with which this is effected constituting the statical stabi- 
lity or stiffness of the ship. These same forces acting on a ship 
amongst waves are constantly forcing her towards the position 
called upright to the wave surface ; that is, with the original axis 
vertical to the wave surface. Broad and shallow rafts do ac- 
company the wave surface in its rolling, and the more a ship 
yields to this tendency, the less of necessity is the amount of her 
stiffness f but, on the other hand, a vessel possessing great stiff- 
ness may be very deficient in steadiness. The natural period of 
rolling of a ship depends on her stiffness and her amount of 
inertia, the former tending to shorten, and the latter to lengthen, 
the amount and time of her rolling. When the periods of roll- 
ing and succession of waves coincide, the greatest amoimt of 
unsteadiness on the part of the vessel exists ; and if these 
periods were exactly coincident, the succession of impulses would 
eventually cause her to upset. 

In well-designed ships a safeguard exists against the occurrence 
of such disasters. It is well known that no pendulum is ab- 
solutely isochronous, but great oscillations occupy a longer time 
than smaller ones. The oscillations of a ship partake of the 
pendulous character, and in like manner her natural rolling, even 
if made to roll artificially in still water, is never absolutely 
isochronous ; but the greater angles of roll occupy longer periodis 
than the smaller. Hence, supposing a ship to encounter waves 
of a period equal to her own natural period for small angles of 
roll, though her angle of rolling is progressively increased her 
natural periodic time of rolling is at the same time likewise 
increased, and at last gets beyond the point at which it is identical 
•with the impact of the waves ; so that these, instead of increas- 
ing, then tend to diminish the ship's roll, until it falls again into 
their periodic time. Thus an alternation of larger and smaller 
angles of roll is occasioned, which, however, can never (from 
this cause alone) exceed a certain amount. 

From this principle it follows that it is essential that in de- 
signing a vessel care should be taken to secure the natural period 
for the smallest roUiug angles, being notimig le«s \)[iMi NXi'^'^m^^ 

c 
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of the waves; otherwise the effect of the progressive angular 
increase will be to produce, instead of destroying, periodic co- 
incidence; and great unsteadiness of motion, possibly great 
danger also, must needs arise. 

These principles the lecturer described as being the latest 
€iddi lions to our knowledge of the theory of the relations between 
ships and sea-waves. The motions under the different circam- 
stances above described were cleverly illustrated by experiments 
on a machine so constructed as to imitate the dynamical con- 
ditions of a ship rolling amongst waves. 



AN IMPROVED MABINB STEAM-ENGINE. 

The attention of the makers and employers of Marine Steam 
Engines has been turned towards the be»t methods of insuring 
economy of fuel, and a contrivance by which this result has for 
some time been obtained on land has now for the first time been 
employed with good results at sea. 

Messrs. J. and F. Howard, of Bedford, are the patentees of a 
steam boiler which they call their " patent safety ; " and which 
consists, in effect, of many iron tubes, each forming a small 
boiler, and between and around which the fame and heated 
gases from the furnace are allowed to play. The tubes are so 
connected by other tubes at their extremities that their aggregate 
yield of steam can be used just as if it came from a single source, 
and the great advantage of the arrangement is that the steam 
pressure can be enormously increased without danger. The 
tubes are each tested to a pressure of 600 lb. to the square inch ; 
and are commonly worked under a pressure of 140 lb. Any 
explosion would be limited to a single tube, and, as the frag- 
ments of this tube would be confined by the outer case of the 
boiler, the only immediate effect would be the extinction of the 
fire by the water that would escape. No explosion has yet oc- 
curred in any boiler in actual use ; but the Messrs. Howaid have 
repeatedly tested the matter by experiment. 

It is thoroughly understood that the use of steam at high 
pressure is an important step towards diminishing the consump- 
tion of coal, and the results obtained from Messrs. Howard's 
boilers at Messrs. Crossley's and other works on land have led 
to an endeavour to use the same engines on board ship. So far 
as can be judged from a single trial, this endeavour may be said 
to have been completely successful. In the newly-built steamer 
Fairy Ddl^ the first vessel fitted with Howard's safety boilers, 
the quantity of coal burnt was not accurately tested, but it is 
believed that the ordinary consumption will not exceed two 
pounds of common steam coal per indicated horse-power per hour. 
It was found that a run of about 18 miles occupied 80 minutes, 
and that the coal consumed was 320 lb. The Average steam 
pressure was from 140 lb. to 160 lb. on the square inch. From 
these data it may be inferred that the Fairy DeU would burn 
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only about half as much coal as a vessel with engines and boilers 
of the usual kind. 

Let it be supposed that an ordinary steamship would require 
1,600 tons of coal for her voyage to China and back. She would 
take, say, 1,000 tons at 10«. per ton, in the north, and would buy 
600 tons in the Chinese ports at 40s. per ton, thus spending 
1,600'. in coal. A vessel with engines and boilers like those of 
the Fairy Dell would need only 760 tons for the double voyage. 
She would obtain the whole of this in the north at IO5. (376/.)» 
thus effecting a saving of 1,126/. in money, and increasing the 
available tonnage for freight by 268 tons on the voyage out, 
and by 376 tons on the voyage home. The boilers are by Messrs. 
J. and F. Howard, of Bedford, and the engines by Bates & Co., 
of Sowerby Bridge. The boilers are on the plan already men- 
tioned, built up of seven-inch tubes ; and the engines are on the 
compound inverted cylinder principle, fitted with surface con- 
densers. The diameter of the high-pressure cylinder is 8J in., 
and that of the low-pressure cylinder is 22 inches. With a 
pressure of from 140 lb. to 160 lb. in the smaller cylinder, these 
dimensions allow the principle of expansion to be carried out in 
a very high degree. It speaks well for the arrangement of both 
engines and boilers that the ordinary, engineers and firemen of 
the Type district have found no difficidty in working them. — 
Abridged from the Times, 

THE WATER COMPANIES OF IX)ND0N. 

The eight Water Companies of London supply 479,843 in- 
habited and uninhabited houses, and their daily average supply 
of water is 104,006,034 gallons, or 26 gallons to each person. 
The highest temperature of the water as it flowed into the 
cisterns was 71*1 deg. This temperature was reached on Aug. 
1 2 by the water coming from the East London Company, and it 
was, of CQurse, vapid and mawkish. While the six other com- 
panies were delivering river water in July and August at a tem- 
perature of 68 deg., the Kent Company delivered their deep 
well water at a temperature of 61 deg. in July, and of 69*5 deg. 
in August. But this fact may be related in favour of all tht 
Companies, that the water delivered by them was chargred with a 
smaller average proportion of solid impurity than in 1869. The 
improvement is to be attributed, however, to a natural and not 
to an artificial process, for, by reason of the drought which pre- 
vailed last year, the Thames and the Lea were chiefly supplied 
by deep springs. Twelve months ago living organisms were 
found in the water of the Chelsea, Southwark, Grand Junction, 
and East London Companies. The use of Clark's process is 
strongly recommended to soften as well as to purify water. The 
chalk, oolitic, and green-sand formations around London contain 
an abundance of water sufficient not only for its present popu- 
lation, but for double its numbers, and aftex Yia.\vii^V«vi«\i\>- 

C2 
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mitted to Clark's process the water is, according to Professor 
Frankland, of " unsurpassed purity." It is to be hoped that the 
day is not distant when London will draw all its supply of water, 
so cool, colourless, refreshing, and safe, from these sources, and 
that the continued adherence to the old and most objectionable 
system of an intermittent supply will be abolished. Among all 
tne towns of England London stands alone in the maintenance 
of the system. The time has arrived when Parliament should 
provide for a constaut service. — Mechas^ici Magazine, 



THAMES WATER. 

Tm? House of Commons' Committee on the Metropolis Water 
Bill have examined Professor Frankland on the removal of im- 
})urities from the Thames Water by filtration. He says that 
animalculse can be removed, but that it is a question whether 
the ova do not go through the filtration. He mentions that he 
met with a few fleas lately in water delivered in London. In 
answer to one of the counsel who suggested that fleas do no 
harm. Dr. Frankland admitted that he should think not, but he 
observed that if there are fleas there may be other hurtful 
matters passing along with them. He allows that there is no 
direct evidence that there are any matters hurtful to health in 
Thames water if efficiently filtered ; but unfiltered Thames water 
in the tidal reaches is known to have produced very severe attacks 
of illness. The learned counsel remarks that the Thames will 
be materially improved as the Conservancy Acts get to be en- 
forced higher up the river, and Dr. Frankland agreed that it will 
be improved, but he does not think that the purified sewage 
even then admitted into the Thames will be at all fit to drii^. 
He retains the conviction that sewage is never got rid of &om 
that river ; 168 miles' run would not get rid of above a third of 
it. The process of oxidation or destruction is a slow one, and 
the rivers of this country are not long enough to make it com- 
plete. He does not believe that it is got rid of from the Thames 
because he finds evidence that it is in it. He believes that or- 
ganic inipvrities in solution in Thames water might be reduced 
to half their present amount, either by selection of the water 
when the river is in good condition and storing it up for use 
during the time of river floods, if the companies have storage 
room enough ; or by Clark's process of applying milk of lime 
to the water as it enters the storage reservoirs. In this process 
a quantity of finely-divided chalk is precipitated in the water, 
and this attaches to itself the organic matter — dyes itself with 
it. The effect is to reduce the hardness of the water to about 
one-fourth of what it was. The total solid impurity is reduced by 
this process to less than one-half, and the organic element to less 
than seven -ninths. The cost would be about 13^. or 14s. per 
million gallons, and the saving in soap would much more than 
pay the expense. 
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Dr. Frankland adds :— With the ezception of the Southwark 
Comjiany's water, which was "slightly turbid and contained 
moving crganisms," the samples of the metropolitan waters have 
been effectively filtered. Early in the present month the waters 
supplied by the different companies recovered from the excessive 
organic impurity which they exhibited during May. As in May 
BO in June, the worst sample of Thames water was delivered by 
the South wark Company, and the best by the West Middlesex 
Company. The West Middlesex water, however, contained 
considerably more than double the proportion of oi^anic elements 
present in the New River water, partly drawn from wells and 
springs in the chalk ; and nearly five times the proportion found 
in the Kent Company's water, exclusively from chalk wells. — 
Times, 

PBOFESSOB TYNDALL ON THE WATER SUPPLY OF LONDON. 

At the Royal Institution Professor TyndaU has delivered a 
lecture upon " The Scattering of Light," which was, in point of 
fact, a discourse upon domestic water supply. Having established 
that the visibility of the track of a beam through water depended 
upon particles by which the light was reflected, the Professor 
next placed before the electric lamp a succession of nine bottles, 
containing samples of the water supplied to their customers by 
the various London water companies. The turbidity revealed 
was in every case sufficient to make the audience regard water 
as a very undesirable beverage. That of the Lambeth Company 
displayed pre-eminence of a bad kind ; that of the Kent Com- 
pany was by far the clearest ; the West Middlesex Company 
stood second in order of merit ; and among the rest there was 
little to choose. With a reticence more eloquent than words, 
the lecturer avoided expressing opinions about the dirt that he 
exhibited ; and he also expressly mentioned that pellucidity was 
no proof of the absence of soluble impurities. He also showed 
that to cleanse water from suspended dirt was a very difficult 
matter, and exhibited four specimens of distilled water, a speci- 
men once filtered by Mr. Lipscombe, a specimen that had gone 
through a silicated carbon filter, and a specimen four times 
filter^ through bibulous paper in the Royal Institution labora- 
tory. These were clear when compared with the waters of the 
companies ; but the track of the beam was plainly visible in all. 
A specimen of water from the Lake of Geneva was then exhibited 
in illustration of great natural purity, and here a faint blue line 
only could be seen. This brought Pn)fe8sor TyndaU to the 
practical conclusion at which he had been aiming, namely, to an 
account of the water supply yielded by the English chalk forma- 
tions. He characterised this as being of the greatest attainable 
purity, inexhaustible in quantity, and easily accessible for the 
supply of the metropolis. He described its natural hardness as 
being such as to render it unfit for domestic use, but explained 
that by Clark's (lime) process this hardnesa co\iid. \>ft ^\i\.\\tV^ 
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removed at the central works, and that the water might be 
delivered in London at a nniform temperature, free from organic 
impurity or suspendfKi particles, and so soft as to be perfectly 
adapted for all household purposes. He described Clark's pro- 
cess, and illustrated it before the audience, and finally showed 
Hctual results by producing a bottle of water from Canterbury, 
derived from the chalk, and softened in the manner described. 
By the side of this was a similar bottle containing the water 
supplied to the institution, and the two were illuminated together 
by way of contrast. The difference was like that between 
peasoup and crystal. Professor Tyndall then read a portion 
of the report made some years ago by the late Professes 
(rraham and Miller, and by Professor Hofmann, upon the ad- 
mirable qualities of .this chalk water when artificially softened, 
upon its fitness for the supply of the metropolis, and upon the 
impolicy of allowing it to pass into private hands ; and he con- 
cluded by saying that every word that he had read he desired 
fully and cordially to endorse. 



THB NEW BTVEB. 

At a meeting of the Hertford Council, Councillor G^arratt, in 
moving that a committee be appointed to report upon the 
rateable value of property belonging to the proprietors of the 
New River Company within the borough of Hertford, said the New 
River Company sends to London a daily supply of 26,500,000 
gallons of water, from which it receives, by the sale annually, 
the sum of 252,000/., or equal to more than 9,300/. per annum 
for every 1,000,000 gallons supplied daily. Chadwell Spring 
contributes to that quantity 4,500,000 gallons daily, which is 
equal to one-sixth, and a trifle over, of the whole supply. The 
total expenses of the New River, including working expenses, 
rates, taxes, income-tax. &c., amount to 1 1 9,000/., leaving a net 
profit of 133,000/. Taking one-sixth of that sum as the profit 
of the New River from the Chadwell Spring, it amounts to 
22,166/. 13s. 4d.f which profit is derived from this borough. 
About 18,500,000 gallons were daily taken from the River Lee, 
which flows through the borough, and which produces a profit of 
about 100,000/. per annum, after working expenses, rates, taxes, 
income-tax, &c., are paid. The motion was agreed to. — Builder. 



WARMING BY HOT WATER. 

Messrs. Comyn Chinq & Co., of Castle Street, Long Acre, 
have patented an apparatus for circulating Hot Water, by which 
the risk of explosion would seem to be avoided. It consists of 
a small tubular boiler, 11 in. square and 2^ in. deep, fixed at the 
back of an ordinary stove and communicating with a large con- 
junctive boiler placed at any convenient adjacent position. A 
pipe from the house-cistern conveys cold water into the con- 
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jnnctive boiler, whence it rapidly circulates through the tubular 
boiler, retuming at once heated to the conjunctive boiler at a 
higher level than that of the incoming cold water, the pressure 
of which forces the hot water all over the building by means of 
an ascending pipe that can be tapped at any part of its length. 
The unused hot water returns by a third pipe to the conjunctive 
boiler, whence it again passes through the tubular boiler, and 
recovers the heat it has lost in its passage through the house. 
The constant circulation is thus kept up by the pressure of the 
cold water contained in the house-cistern. Should this become 
empty, the cessation of pressure prevents any water from leaving 
the conjunctive boiler, which always remains full. The system 
certainly has its advantages, and is applicable to all sorts of 
buildings. The firm tell us with reference to " A Suggestion for 
Warming Apartments," in the Builder recently, that they pass 
fresh exterior air over or through a boiler, and convey it thence 
to any room or rooms to be warmed, having a valve in the floor 
of each, to admit or exclude at will. A correspondent says he 
has had his own bedroom (size about 20 ft. by 20 ft.), in a bleak 
situation in the country, warmed on this system with perfect 
success, and without cost after first expense, which is trifling. — 
Builder, 

DOMESTIC WATER SUPPLY. 

The importance of an inadequate Supply of Water for domestic 
purposes cannot be overrated ; on this more than on anything 
else the sanitary condition of towns and cities turns. Morals, 
also, are affected by water supply to a great extent ; for alto- 
gether independently of the truth of the axiom of cleanliness 
being next to godliness, consideration will easily prove, through 
a not very indirect train of reasoning, that much of the drunken- 
ness of a population may be traceable to the circumstances of 
human beings not having good water to drink. We say " good 
water " rather than " pure water " for a reason. The word pure, 
if used in this case, must needs be misapplied. Nature does not 
furnish us with pure water, and, if she did, such water would be 
absolutely unfit to drink. Another objection would lie against it : 
pure water, as is well known, has a rapid action on lead, which, 
being taken into the system, would soon establish a most fatal 
train of consequences. Consideration of this Fact shows that the 
public, in clamouring for pure water, should distinctly know 
what it is about. Even rain water is sufficiently pure to have a 
rapid action on lead, whereby it cannot be safely passed through 
lead pipes or stored in lead tanks, and many natural surface 
waters are in the same category. It is a curious though easily 
explicable fact that, speaking in a general way, the more impure 
the water the more amenable it is to lead transit and lead storage. 
To this rule there are indeed some exceptions, but so few that 
for general purposes they may be disregarded. Practically, water 
impurities may be divided intomineral and organic. ThQ {qccelqc 
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constitute what is popularly known as hardness, and in respect 
to them the gener&l belief is that they do the human constitution 
no harm. We should like, however, the doctors to reconsider 
their dictum, which, taken without some limitations, must either 
be untrue, or, if true, shows that experiments conducted on 
graminivorous animals afford no certain guide whatever for man. 
Every person accustomed to horses and homed cattle well knows 
their preference for soft water, that is to say, the chemically 
purest samples of water furnished by nature. Mere floating 
particles mechanically suspended in water can be filtered away, 
and count for nothing in respect to hardness. — The Engineer. 



DB. N0BMAin)T's PATBNT MABINE AERATED FBESH WATER 

AFPARA.TUS. 

This invention has for its object the production of pure aerated 
fresh water from sea water or other undrinkable water, and is 
one of those which may be of incalculable value at sea and in 
special circumstances of distress, such as those attending the 
castaways of the Megcsra. None but those who have undergone 
the tortures and penis of unquenchable thirst, in the desert or at 
sea, can fully appreciate the inestimable benefits conferred by a 
continuous supply of potable water ; of the two the evil of thirst 
at seA is of the greater magnitude, owing to the boundless extent 
of the fluid but useless element, " water, water everywhere, but 
not a drop to drink ;" and hence it is at sea that such an appa- 
ratus as this is of the most service, so that it should be an 
essential part of the outfit of every ship. 

The advantages claimed for the apparatus constructed upon 
Dr. Normandy's principles over other machines are, greater 
economy of fuel and the perfect quality of the fresh water 
produced. 

They are made of three kinds, called Single Distillation, Double 
Distillation^ and Treble Distillation, and of all sizes, up to 10,000 
gallons per day, all of which distil equally perfect fresh water, 
as agreeable to the taste as any pure spring water, but vary in the 
consumption of fuel required for a given yield of fresh water. 

With a given boiler and a given weight of fuel, the Double and 
Treble arrangements have been found to produce from 1| to 2^ 
tirnes as much water as any other condenser ; and with a good 
boiler one ton of good coal will yield with these condensers 
from 3,100 to 4,400 gallons of pure fresh water. 

It is known that 100 volumes of the air held in solution m 
water contain from 32 to 33 volumes of oxygen, whereas 100 
volumes of ordinary atmospheric air contain only 21 volumes of 
oxygen. Again, ordinary atmospheric air contains only 1 -4000th 
part of carbonic acid, whereas the air held in solution in water 
contains from 40 to 42 per cent, of carbonic acid. 

The fresh water produced by this apparatus is filtered, re- 
irj'gerated, and aerated with the superoxygenated air and car- 
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bonie acid ' gas naturally contained in the sea water operated 
upon, and it is therefore brink, wholesome, cold, entirely free 
fiSom organic matter, and immediately fit for drinking. — Me- 
chanics Magazine, 



HEATING BY STEAM. 

Among the many improvements in cities which the enforced 
pe-bnilding of Chicago has suggested is that of heating the entire 
town with steam in a manner very similar to that by which it 
was formerly lighted — by means of pipes running underground 
from some central reservoir to each house, thus doing away for 
ever with the annoyance caused by bad coal, damp wood, kind- 
lings, &c. It may be doubted whether the time is ripe for so 
extensive an improvement, but when we remember that steam 
may be forced through these pipes to an immense distance, with 
a very slight diminution of heat, and at the rate of seven miles 
per minute, it does indeed seem as if the day could not be far 
distant when a practical application shall be made of what has 
long been theoretically admitted. — New York limes. 



INTEBMITTENT FILTHATTON. 

Mb. Bailey Denton's system of downward Intermittent Fil- 
tration has been tested at Merthyr. The local paper remarks 
on the subject : — " The public are by this time aware that the 
system of purification adopted on the land below Troedyrhiw is 
not irrigation, but a scheme devised by Mr. J. Bailey Denton, the 
engineer appointed by the Court of Chancery, — which he calls 
intermittent downward filtration. Twenty acres of land have 
been parcelled out into four panels of equal areas. The whole 
piece has been drained to a depth varying from four to seven 
feet, the drains serving the double purpose of collecting and 
carrying off the subsoil water and the sewage water. The surface 
of each panel has been carefully prepared for the equable distri- 
bution of liquids. The sewage, after being turned on to the 
land, is left to find its way by percolation or filtration to the 
drains beneath, the theory being that in its passage through 
such a depth of soil, by the time it drops into the drains it has 
become thoroughly purified — all its offensive solids being left 
behind, and the noxious elements held in solution being decom- 
posed and absorbed by the deodorising power of the soil, of 
which the sewage is thus made the incessant fertiliser. The 
Commissioners first visited the adit of the sewer where the 
sewage is discharged into the distributing conduits, and half- 
hourly samples were taken for subsequent analysis. There was 
only a slight smell as the sewer was opened, and as the sewage 
flowed over the soil it disappeared, there being an entire absence 
of odour in walking round the beds. The crops now growing, 
consisting of turnips, mangolds, cabbages, savoys, Brussels 
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sprouts, broccoli, and winter greens of various kinds, were really 
of magnificent growth, and exci^ the greatest interest in the 
visitors, who mentioned a Fact of which it is to be hoped that 
somebody in this neighbourhood may take adrant£ige, namely, 
that the sewage farms near London not only supply their own 
neighbourhoods with cabbages, but find a market for tens of 
thousands of them in Birmingham, and even send them so far as 
Manchester. After traversing the grounds, the Commissioners 
arrived at the outlet of the subterranean drains, where there was 
a large volume of the clearest water flowing, an undeniable proof 
of the efficacy of the system. Samples of the water were takea 
at half-hourly intervals for analysis. It was said that the 
labourers on the ground quenched their thirst regularly at this 
stream, and by way of showing their faith in its purity, many of 
those present tasted the water, which has a very strong chaly- 
beate flavour and certain indications of the presence of iron. 
But Dr. Paul has already analysed it, and says in eflTect that it 
would be a boon to the Londoners if they could get drinking 
water of equal purity. To look at it, one might lay a wager that 
clearer water never flowed in the Taflf." 



BREAKWATBRS. 

A LITTLE examination into the duty that a Breakwater has to 
perform will serve to indicate how very disproportionately great 
are the means employed to attain the end. As the name implies, 
the duty of a structure of this kind is to break the force of the 
waves, and to destroy their violence, so that while there is rough 
water on the seaward face there may be smooth on the landward. 
In a word, the object of a Breakwater is to annihilate the im- 
pactive and destructive force of waves of translation. All waves 
may be generally reduced under the category of waves of trans- 
lation and waves of oscillation. The latter move nearly alto- 
gether in a vertical plane, or exert little or no force against 
objects in a horizontal plane. Experience and observation have 
ascertained that waves of translation are, comparatively speak- 
ing, superficial, and have an average depth of from 12 ft. to 
15 ft. This Fact has been well exemplified by the contours which 
a sea wall, built upon the pierre perdue system, assumes under 
the unimpeded action of the water. For a depth of 12 ft. or 
15 ft., that is, so far as the limits of waves of translation extend, 
the form the loose materials take is that of a long gentle slope, 
indicating the transporting or liorizontal progressive power of 
the water. But directly this limit is reached, the materials alter 
their angle of inclination, and approach considerably more to the 
perpendicular, proving that motion, in the vertical plane only, is 
succeeding to that formerly existing in the horizontal. There is 
no doubt that this difference observable in the contour of the 
sea face of a Breakwater suggested the idea of combining the 
two sjstemB in the construction, and of forming the lower portion 
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or foundation of loose rubble stone, and the upper of nearly 
vertical walls. The latter form is a^lopted in all cases where 
Htone is scarce or dear ; for, although the cost of labour is much 
greater than in the pierre perdue system, yet this is more than 
compensated by the comparatively small amount of material 
required. In one sense the vertical, or nearly vertical, wall will 
constitute a stronger structure than that built of pierre perdvs^ 
as it must of necessity exert a far greater resistance to the force 
of the water than will be required of a wall which simply opposes 
the same force by allowing it to expend itself gradually under a 
feeble opposition. — The Engineer. 



THE WOLF ROCK LIGHTHOUSE. 

Mb. Douglas, the engineer of the Trinity House, has described 
the erection of the latest of our lighthouses, constructed by the 
Corporation of the Trinity House on the Wolf, a dangerous, rugged 
porphyry rock, about 9 miles south-west of the Land's End, 
exposed to the full force of the Atlantic, and overflowed by the 
sea at high water. The Cornish Telegraph gives a report of 
the lecture, from which we quote. 

Since the year 1796, several very strong iron beacons had been 
swept away by the violence of the sea, and the corporation deter- 
mined to erect a lighthouse. In 1860, the design was furnished 
by their engineer, the late Mr. James Walker, and its execution 
was first undertaken by the speaker and his brother WiUiam, 
who succeeded him as resident engineer in October 1862. On 
July 1, 1861, Mr. Douglas commenced his first survey; and, on 
returning to the vessel that same day, was hauled on board 
through the surf by a line fastened round his waist, a mode of 
embarking frequently afterwards resorted to. The cutting-out 
the foundation began on March 17, 1862. Only 22 landings 
and 83 hours' work could be done during that year. 

In succeeding years more frequent landings and increased 
working time were obtained; and at length, on July 19, 1869, 
the last stone of the tower was laid by Sir Frederick Arrow, the 
deputy master of the Trinity. 

The exact height of the tower is 1 1 6 ft. 4| in. Its diameter 
at the base is 41 ft. 8 in. It is built of granite, each face stone 
being dovetailed horizontally and vertically, and secured by 
strong bolts of yellow metal. The stonework was prepared at 
Penzance, and conveyed to the rock in barges by means of a 
steamer ; and, in the latter portion of the time, the blocks were 
lifted into their position by a steam winch, probably the first 
employment of steam power upon a tidal rock. A fog-bell 
woighing 6 cwt. is fixed on the lantern gallery. 

The lantern itself was constructed by Messrs. Hodge, of Mill- 
wall, and in its construction Mr. Douglas was very much assisted 
by the advice and assistance of Professor Faraday, the scientific 
adviser of the Trinity House, and his successor, Prof^ 
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Tyndall. The optical apparatus was designed by Mr. James T. 
Chance, and the plate glazing was supplied by the Mesttra. 
Chance. The light, exhibiting alternate flashes of red and white 
at half-minute intervals, is of a purely distinctive character, 
being a dioptric light of the first order ; the arrangement being 
adopted after experimental obserrations by Professor Tyndall 
and Mr. James Douglas. The illuminating power of each beam 
is estimated at 31,500 English candles, or units of light. 

On the first day of the year, 1870, the light was first ex- 
hibited. 

The average number of persons employed in this work at one 
time was about 70, and no instance of loss of life or limb 
occurred to those engaged. The total cost of the erection was 
62,726/. The tower was erected in 809^ hours (only 101 work- 
ing days of eight hours each). 266 landings were made in seven 
years. It contains seven rooms, adapted for living, sleeping, 
stores, and appar.itus. 

Since the completion of this lighthouse, no shipwreck has 
occurred on the shores of Mount's Bay, or in the vicinity of the 
much-dreaded Land's End. — Builder. 



MONSTER BLAST AT ORAIOTE QUASBIES. 

It is estimated that 80,000 tons of rock have been thrown 
down by one blast at the Bonaw Quarries, near Inverary, in 
Scotland. Preparations had been in progress during eighteen 
months for this great blast A rough protecting house was 
formed for the battery at a point 100 yards from the mouth of 
the mine, and on the same level as the quarry floor, along which 
the conducting wires were laid till they formed a junction with 
the battery near to the site of the quarry at the shipping quay. 
From this point Mr. Sim, of Glasgow, the proprietor, crossed 
Loch Etive to the Goat Island — 200 yards distant — ^with the 
working cords of the battery. Here he found a desirable place 
for shelter from flying stones. From his position he was also 
enabled to obtain a near view of the working of the blast. In 
the firing there was no report or noise, merely a silent heaving 
of the mountain, bursting and pressing forward innumerable 
pieces of rock from the formations in which they had existed in 
their natural state. The quantity of rock displaced is enormous, 
being computed by measurement at 80,000 tons, constituting 
this blast the largest and best which Mr. Sim has had during his 
18 years' experience of this peculiar system of blasting. — Builder, 



the HARVEY SEA TORPEDO. 



The Torpedo question has of late become a very large one, 
owing to the active part taken in its solution by all maritime 
nations. America has perfected a system of torpedo boats and 
gear, which is reported to be very complete and efficient. Prussia 
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is at present engaged in improving its torpedo service, whilst 

Russia is arming her naval forces with the weapon which forms 

the subject of the present notice. At home, our Boyal Engineers 

liave brought submarine torpedoes, as applied to coast defences, 

to a high state of perfection. Prominent among these is the 

invention of Captain John Harvey, B.N., who for more than 20 

years past has endeavoured to convince successive Governments 

of the absolute necessity of having an arm of this description 

which should be at once effective and reliable in working and 

handy in use. A nephew of the inventor, Captain Frederick 

Harvey, R.N., has interested himself in the weapon, and has had 

it in hand for several years past, having brought it to ita present 

form. The torpedo consists of a stout wooden casing, strengthened 

on the outside with iron straps^ and containing a metal shell 

which holds the powder charge. A central transverse section of 

the weapon gives a rectangle, while in plan it is a rhomboid, the 

ends being angled to give the torpedo, when towed, a divergence 

of about 45 deg. from the vessel towing it. The torpedoes are 

of various sizes, according to requirements, the large size weapon 

measuring 4 ft. 6 in. in length by 2 ft. in depth and 6 in. in 

width. The charge for this torpedo is 76 lb. of gunpowder or 

100 lb. of dynamite or litho-&acteur. The charge is inserted iu 

the casing through two holes, which, after loading, are first 

secured with corks, and then with screwed brass plugs. 

The torpedo is fired by being brought into hugging contact 
with an enemy's ship, when one or other of two projecting 
levers acts upon an exploding bolt, causing the ignition of the 
charge. The exploding apparatus consists of a tube containing 
a chemical agent and a bulb holding another. The nature of 
these chemicals is such that when they combine violent combus- 
tion ensues, which explodes the charge. In operation the pressure 
upon the lever forces down the bolt, the bottom of which presses 
upon a pin in the lower part of a brass tube. At the bottom of 
the exploding bolt is a specially prepared composition, and the 
bulb containing an acid. The puncturing of the bulb frees the 
acid, and the ccmbination of the chymicals effects the explosion. 
The composition embodies certainty of action when combined 
with acid and great explosive power. The highly dangerous 
character of this torpedo demands that, every precaution should 
be adopted to insure the safety of the operators. Captain Harvey 
has, therefore, devised a safety key, which is inserted through 
the stem of the firing bolt, and attached to a line coiled inboard. 
When the weapon has been floated out clear of the operating 
vessel, the key is withdrawn by slacking the tow rope and hold- 
ing on to the safety-key line, by which means the key is with- 
drawn and hauled on board. 

A small quick-speed vessel is used in operating the Harvey 
torpedo, and from it the weapon is launched. The tow-line if* 
payed out from a drum fitted with a strap-break, the safety-k 
line being run out from a small winch. The torpedo on be 
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set afloat at once diveiges at an angle of 45 deg. from the ship, 
and is thus readily towed against an enemy's vessel. The form 
of the torpedo and an arrangement of slings in connexion with i( 
enable the operator to cause the shell to diverge alongside the 
enemy's ship in meeting, pasbing, or crossing, whichever method 
of attack is adopted. The angle of divergence of the torpedo 
from the line of progression of the vessel towing it is due to the 
vertical plane of the torpedo being thrown at that angle by the 
manner in which it is slung. Two buoys are attached to the 
large torpedo and one to the small one, and these are sufficient 
to insure the floating of the weapon at any given depth. They 
are attached to the tow line, on the forther side of a thimble to 
which the slings are made fast. The tow line passes through 
the thimble and the buoy rope to a large eye flxtni to the upper 
part of the torpedo. By means of this arrangement the torpedo 
can be cut adrift should the necessity arise. The tow line being 
severed on l>oard the torpedo vessel, the weapon would at once 
sink, the line running through the thimble and the eye, and 
being attached to the buoys, could be afterwards recovered. Such 
an emergency might arise in practice from the towing vessel 
having suddenly to cross the line of the torpedo, and the danger 
of contact would be avoided by thus cutting it adrift. 

Such is the Harvey torpedo with which experiments have been 
made in the Yarmouth Boads, conducted by Captain Harvey. 
The torpedo vessel upon this occasion was the Andrew Wood' 
house, a small paddle-wheel tug-boat of about 70 tons burden, 
in which a temporary arrangement for towing the torpedoes had 
been improvised. This consisted of a jurymast rigged up abaft 
the funnel of the tug, and to which a yard had been made fast. 
Two torpedoes were used — a small one, which was operated 
from the port side, and a large one which was worked from the 
starboard side of the vessel. The small one was filled with 
water to give it a weight approximating to that which it would 
have when charged with explosive material, the large one being 
a dummy, as used in training practice. Both weapons were fitted 
with exploding bolts, so that the fact of the firing action having 
come into operation might be placed beyond a doubt. The tow 
lines were both of wire rope, that of the small torpedo being a 
three-quarter inch, and that of the large one a 1 J in. rope. The 
Andrew Woodhouse steamed out into the Yarmouth Boads, and 
the large torpedo was at once launched. There was a strong 
breeze blowing and a moderately heavy sea on, which afforded 
an opportunity of showing that the torpedo could be worked in 
bad weather. The first attack was made with the large torpedo 
on a brig under sail, by coming down from right ahead and passing 
at a great speed — from 9 to 10 knots. The tow-line was skil- 
fully dipped under the vessel, and the torpedo brought into 
hugging contact with her bottom amidships. The strain brought 
upon the main yard by the contact of the torpedo caused it to be 
carried away, not, however, before the torpedo had done its work, 
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for on recovering it the levers were found to be down and the 
exploding bolt driven close home. 

The next attack was made with the small torpedo, in the same 
way as the previous one, against a brig in full sail. The line 
was successfully dipped under the vessel, but when the breaks 
were put on, the wire rope, being stranded, carried away beneath 
her keel, the torpedo coming up on the off side of the ship. The 
parting of the wire rope was easily accounted for by the fact that 
it had been used many times previously in similar experiments, 
and had, therefore, become somewhat damaged, the weak place 
making itself known directly the strain was brought upon it. 
The attacks in both cases were splendidly made, and the dis- 
tinguished officers present expressed themselves perfectly satisfied 
with the torpedo and its working. Other attacks would have 
been made, b«t as none but small vessels hove in sight — which 
were not considered fit subjects for attack for the reasons we have 
already given — and as everyone was perfectly satisfied with the 
results of the experiments, the ship's head was put about and 
she steamed back into harbour. No hitch or mischance occurred 
to the gearing of the torpedoes, except the breaking of the old 
wire rope of the small weapon, while the carrying away of the 
main yard only served to develope a sailor's resources under such 
circumstances. Considering that the practice was made in rough 
weather, with a temporary mast and hastily-improvised spar, 
and that Captain Harvey had only the assistance of men who had 
never seen the torpedo before, the experiments can but be con- 
sidered as a thorough success. They serve to demonstrate very 
forcibly the seamanlike nature of the torpedo, the gear and work- 
ing of which adapts itself at once even to untrained hands. — 
Abridged from the TiTnee, 



HYDRAULIC BENDINQ MACHINE. 

A VERT large casting has been made at the works at Cubitt 
Town of Messrs. West wood, Baillie, and Co., for the cross-head 
of a very lai^e and powerful Hydraulic Machine for bending iron 
armour plates in Pembroke Dockyard. The casting weighs in 
the rough 28 tons 9 cwt., and the metal was melted in two 
cupolas. The bed plate is of cast iron, sufficient in strength to 
• stand the test of 4,000 tons. The four columns are forged from 
the best scrap iron, and as turned with the screw thread for the 
nuts to screw over are 13 in. in diameter. The distance between 
them will be 7 ft. The cross-head itself is 11 ft. 4 in. by 5 ft., 
and 4 ft. 8 in. deep, with three cores running through it, and will 
be 8upport*Ki by four nuts, 21 in. diameter and 10 in. thick, so 
that it can be raised or lowered to any required height. The 
cylinder is 40 in. in internal diameter, and its walls 7f in. in 
total thickness. It is formed of a thin inner ring of wrought 
iron, surronnded with thick rings of cast steel. It will be fitted 
with a cast-iron ram of the like diameter, and theie vrVLV ^^ ^ 
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small gun-metal hydraulic attached to the laige one to mow 
the cylinder from one side to the other. The centre ring of tht 
great cylinder is formed of a wrought-iron plate, 4 ft 10 is. 
square, and 5 in. thick, projecting about half-an-inch beyond thi 
outer rings, so as to form a bearing for the guide plate to pit* 
vent it from canting. The pumps are four in number, o! 
gun metal, with very strong gear. Two are of 1 in., and tm 
are of 2^ in. diameter, being respectively worked from a strong 
eccentric shaft, and so arranged that only one pump exerts 
pressure on the ram at the same time. They will be driven by 
span wheel and pinion, the wheel being fitted on the eccentrie 
shaft, aud the pinion and a small fly-wheel on the intermediate 
shaft, on which are fitted the fast and loose driving pulleyfc 
The diameter of these pulleys is 18 in., and the speed at which 
thny will run will be 200 revolutions per minute. The weight 
of the whole machine will be about 80 tons. 



HYDRAULIC APPABATUS. 

Hydbaulic Apparatus has been introduced into manymana* 
factories to lighten manual labour. In ironworks it is employed 
to drag the mass of welded iron from the furnace, so that it 
may be transferred to the hammer or the rolls ; and in the 
Bessemer process for the manufacture of steel it is employed to 
move the cranes and other apparatus. Eecent advices from 
Paris announce that it has been introduced into one of the 
theatres therefor shifting the scenery, the motion when necessary 
being accelerated by the intervention of pulleys. 



DRYING WOODS. 

There has been read to the Belfast Natural History Society, 
by Dr. James Thomson, a brief communication upon the 
Shrinking and Warping of Woods in Drying. He turned 
attention especially to the distinction between — firstly, splitting 
and warping caused by unequal shrinkage at different parts (S 
the same piece, of timber ; and, secondly, splitting and warping 
caused by imequal shrinkage in different directions in the same 
part. If the circumference of a tree shrink more than the 
central core, many longitudinal cracks are liable to occur at the 
outside without penetrating to the centre. If, on the other hand, 
a single crack alone is found to open from the circumference to 
the centre, leaving a wedge-shaped vacuity, the crack being so 
formed that its width at different distances from the centre 
increases about exactly in proportion to the distance &bm the 
centre, then the distortion is to be attributed to a greater shrink- 
age along the circumferential direction of the annual rings of 
growth, rather than along the radial direction of the medullary 
rays. In such cases the one radial crack, or a radial or a diamet- 
rjejl sdw t, mxj give perfect relief to the severe strains which. 
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in the absence of any crack or cut, would arise during drying. 
By shrinkage more or less exactly in this way, the very frequent 
t^idency of boards to warp so as to become convex on the side 
next the centre of the tree, and concave on the side next the 
bark, is truly accounted for. Professor Thomson having given 
explanations of this line of reasoning, and shown examples of 
various kinds of shrinkage and warping, mentioned that he had 
Ibiind these conditions misconceived or overlooked in some of 
the best treatises, and frequently so among practical men, and 
hence it was that he brought it before the Belfast Society. He 
referred, however, to an article on "Joinery" in the Enct/clo» 
ptedia Britannicaf in which he had found the subject well 
discussed and explained in its main aspects. 

DTEINO HAIB. 

As ingenious instrument for Dyeing Hair has been invented in 
America! It consists of an arrangement like a large pair of 
scissors ; but one blade consists of a hollow cone, like an extin- 
guisher, and the other of a flat plate, which shuts up against the 
side of the extinguisher. Within the extinguisher a piece of 
sponge is fitted, and an oblong hole is cut in the side of the 
extinguisher where the flat plate comes in contact with it, 
through which hole the sponge slightly protrudes. The sponge 
is now saturated with the dye, and the hair is drawn through 
between the flat plate and projecting sponge, whereby it is dyed 
without any of the dye being spilt upon the skin. — Illustrated 
London News. 



FORCING HOUSES. 

At the time when vineries, started at the ordinary season, are 
carrying crops busily engaged in the hard-taxing process of 
stoning, the better to ease them over this trying period, keep 
the structure at a more moderate temperature for a little time 
previously, and so allow the roots to fetch up any arrears of 
n^ply demanded. Too frequently a hurried stoning process 
becomes the precursor of future decrepitude, causing in some 
degree the horrid shanking malady so much to be dreaded in all 
instances where the roots of the vines are not under the most 
perfect control of the cultivator. At such a period root water 
should be given freely if the border be within doors. Give air 
to all grapes when colouring with tolerable freedom by night 
when the weather is mild. Continue to shift successively the 
most forward successional pines, as in this operation lies the 
groundwork of a future constant successional supply of fruit. 
Encourage all pines to make a rapid growth, as the sun's 
warmth and light will conduce to the formation of fine-developed 
tbre. Endeavour at this season not to overcrowd them ; but, 
by allowing each abundance of room, endeavour to attain a stiff, 
itaidy framework. Though cherries shall have ']^iodu<;:)&^ ^ 
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their crop, it is not judicious to cease watering them too quickly; 
rather afford abundance to the roots, for the purposes of root 
and bud formation. In many instances when melons are ripening 
their fruit, take care to gather them before they become too ripe; 
as ))y leaving them too long afterwards the flavour is lost, and 
full maturity of the fruit hastened, which involves earlier decay. 
Attend carefully to the root-watering of figs, on which are firoit 
in a young state. If in any instance red spiders have gained a 
lod^nnent in peach and nectarine houses during the last stagM 
of the fruit's ripening, have resort, immediately the fimit is all 
gathered, to heavy fumigations ; for though the crop has been 
gathered for the current season, the house has yet to be, as it 
were, the laboratory for perfecting the wood for the next season's 
crop. Even the roots, it is possible, in some instances, may need 
watering. — The Gardeneri Chronicle, 



NEW SYSTEM OF LIGHTINQ. 

A PAPER has been read by Mr. Silber, before the Society of 
Arts, on a method of lighting towns, factories, and private 
houses by vegetable or mineral oils. The system proposed is 
to distribute the oil over the house in pipes, like water, from a 
general reservoir containing a few gallons at the top of the 
building. The flow is regulated by little cisterns provided with 
a novel and well -constructed tap, regulated by a ball-cock or 
self-acting float, the lights being as nearly as possible on a level 
with the distributing cisterns. When the lamp is lighted, the 
oil is by the ball-cock movement supplied automatically as fast 
to the wick as it is consumed, and a very perfect combustion is 
effected. Numerous lights, of excellent quality and steadiness, 
were kept burning in the lecture room during the evening ; and 
on the long and earnest discussion which followed there was a 
general concurrence in admitting the great advance which had 
been made in this mode of burning light petroleum oils. There 
was none of the unpleasant odour so common to all the previous 
mineral oil lamps. 

LONDON GAS. 

From a Report by Dr. Letheby, the chief gas examiner ap- 
pointed by the Board of Trade to the Corporation and the 
Metropolitan Board of Works, on the quality of the gas supplied 
by certain companies during the quarter, the average illuminating 
power of the gas of each company at the several testing places is as 
follows : — ^When burnt at the rate of five cubic feet an hour, the 
common gas of the Chartered Company has been equal to about 
17" 14 standard sperm candles. The Imperial Company's gas 
has been equal to about 16*4 standard sperm candles ; and the 
South Metropolitan Company's gas has been equal to 16*16 
candles. The cannel gas supplied by the Chartered Company to 
Cannon Street has been equal to 27*92 standard sperm candleB. 
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With respect, to purity, Dr. Letheby reports that the gas of all 
the companies has been free from sulphuretted hydrogen. 
Sulphur in other form than this was present in the gas of the 
seyeral companies in very wriable proportions. In most eases 
-the proportion of sulphur had been larger during the quarter 
than in the corresponding quarter of last year. Ammonia was 
not in any case in excess of the quantities prescribed by the 
referees. 

At the annual meeting of the London Gas Consumers* Asso- 
ciation, a paper compiled from Parliamentary documents was 
read by Mr. Flintoff, their engineer, from which it appears that 
the gas consumed in this district of the Metropolis Qt&s Acts 
last year was 10,908,069,000 cubic feet ; its illuminating power 
equal to 16 sperm candles; its cost to public and private con- 
sumers 2,045,262/. Ids. 9d., and for public street lamps alone 
226,680/. 128., while the quantity of coal used in its manufacture 
was 1,363,508 tons. 



OAS IN JAPAN. 

The growing inclination on the part of the Japanese to intro- 
duce, both in their social and political affiiirs, some important 
features of our Western cirilization, has lately been attracting 
attention in this country. One item, which indicates to some 
extent this desire of the Japanese to keep abreast of the times, 
is not yet generally known. This is the introduction of Gas, 
which will shortly be made in the principal commercial town of 
Japan — namely, Yokohama, and in part of the city of Yedo, the 
seat of the Mikado's Government. The contract for the con- 
struction of the works required in this undertaking has been 
s^otiated through the medium of Messrs. Miller Brothers, 
Glasgow, and has been intrusted by them to Messrs. Kobert 
Laidlaw and Son, gas engineers, of that city. The portion of 
the works, comprising about one-fourth of the entire undertaking, 
was first completed. The plans have been prepared by a French 
engineer, and the erection and management of the works will 
be conducted under his personal superintendence, while the 
labour will be performed by native Japanese workmen. The 
company is named the Yokohama and Tokio Gas Company. 



A NEW FIRE-ANNIHLLATOR. 

A PATENT has been applied for in Belgiunj for a new chemical 
liquid composition, destined to extinguish fires, by Mr. M. F. 
Bommel, of Molenbeck-Saint-Jean — the following is the descrip- 
tion : Pour in a wooden vessel, lined with lead, 100 kilograms of 
chlorhydric acid saturated with lime. Add 40 kilograms of a 
saturated solution of ammonia-salts, and 40 kilograms of a 
saturated solution of borate of soda. When these substances, 
after having been well mixed, have settled sufficiently, tAie cVoax 

n 2 
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liquid is decanted and concentrated to crystallisation ; and the 
substance so obtained is then employed by pouring it in the 
water used to extinguish fires, in the quantity of 10 kilograms 
per hectolitre for the first five hectolitres, and subsequently five 
kilograms per hectolitre, which will be found sufficient. — Me- 
chanics* MagcLzine, 



A BOAD STEAMEB. 

Thebb has been read to the British Association, a paper " On 
a Koad Steamer," by Mr. R. W. Thomson. The great feature 
in the construction of this machine is the use of a very thick 
india-rubber tire, to the outer circumference of which is attached 
a chain of fiat plates of iron. These india-rubber tires not only 
completely prevented hard shocks to the machinery, but saved 
the road from the grinding action of the iron wheels which was 
so injurious to by-ways. There had been serious objections 
made to the use of these engines with rigid tires, but the author 
could assure them that the india-rubber tires not only did not 
injure, but actually improved the roads. The only ground upon 
which india-rubber tires did not work well was where the soil 
was extremely wet, or of a very soft and sloppy nature. For 
farm work, the wheels of the engine required a much thicker coat 
of india-rubber. 

Mr. Smith said he believed that, next to railway engineering, 
there was scarcely a question of so much importance as that of 
the application of steam-power on the common road. Persons 
interested in roads especially were prejudiced against road 
steamers generally, but, as was demonstrated in the paper, a 
properly constructed traction engine, of the kind spoken of by 
Mr. Thomson, would rather improve than injure the roads. 
Mr. Bramwell, after referring to the general constructioii of Mr. 
Hancock's steam-carriage, which was in use for regular passenger 
traffic in the New Eoad, in London, some years ago, said 
they ought not to ignore what that gentleman had done with 
rigid tires. India-rubber tires, however, exercised a tractive 
force which they did not know of in any other substance. They 
hHd in them a flat-bearing substance coming in actual contact 
with the road, and thereby taking off materially the jar on the 
machinery. Mr. Meik said he had also seen the steam-omnibus 
lately running on the Portobello Koad, but it seemed to him to 
be before its time, the roads were so bad. He believed that 
until the roads were kept in better condition, such engines would 
never be successful. He afterwards spoke of the importance of 
applying steam-power on the roads, and hoped that, though the 
tramways about to be introduced in Edinburgh would be worked 
at first by horses, small locomotives would soon be employed. 
Mr. E. Doufflas stated that Mr. Bartlett, of the North British 
Rubber Works, had invented an india-rubber tire built in small 
stares, which he said was a great improvement on the expensive 
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continuous tire. The President said Mr. Thomson had never 
claimed to have introduced traction engines ; he claimed to have 
introduced an india rubber tire, and thereby effected an important 
improvement. He (the speaker) had watched the application 
of india-rubber tires to the road engines. A good traction 
engine without india-rubber tires would work well on a good 
ground, but failed on soft ground, and would injure roads 
that were not well made; whereas the traction engines with 
india-rubber tires worked well even on soft ground, and did no 
injury even to bad roads. 

A NEW CAMPAIGN KITCHEN. 

Thb Precurseur gives the following description of a new addi- 
tion to camp equipage, which is now being tried in several of the 
camps near Paris : — " It is an artillery wagon drawn by one 
horse and driven by a soldier of the Military Train.. The wagon 
contains two large saucepans, one for making soup and the other 
for coffee. The cooking is done by steam, and is not interrupted 
when the wagon is in motion. Each saucepan has a tap by 
means of which the soldiers at the proper hour fill their pannikins. 
Each wagon is fitted to supply a company.'^ 



LiTHOFBACTErB EXPERIMENTS. 

A SEBiBS of important experiments has been recently con- 
ducted at the quarries of Mr. France, near Shrewsbury, with the 
view of testing '* lithofracteur," an explosive which has been 
tised for some time by Prussian military engineers. Two points 
were sought to be determined by these experiments. 1st. If the 
substance is reaUy a good blasting agent ; and 2nd. If it can be 
carried safely by rail or other means of conveyance. The exact 
composition of lithofracteur is not given by the manufacturers, 
Messrs. Krebs, of Cologne, but it is stated that " it contains, 
like dynamite, 76 per cent, of nitro-glycerine, differing from that 
compound, which contains 25 per cent, of fine sand, in having 
the nitro-glycerine taken up and rendered innocuous by admixture 
with other substances of explosive power, and with a smaller 
percentage of infusorial earth." The experiments commenced 
by burning and throwing about cartridges containing about 1| 
oz. of lithofracteur, the object being to show that the substance 
is not explodable without the application of a fulminate fuze, 
and that under mere ign.tion and under ordinary concussion it 
will be either unaffected, or wiU simply and harmlessly burn 
away. It was then employed in blasting in different parts of 
the quarry, with very satisfactory results, the effects produced 
being generally considered, by those present, as impracticable 
with gunpowder. The explosive was then subjected to the test 
of a railway collision on a long and very steep line, down which 
the wagons from the quarries run to the mineral traffic line. 
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The incline of the tramway is 1 in 8, and aereral old wagons, 
weighing about Ijf ton apiece, and having a 2 oe. lithofintcteor 
cartridge attached to each buffer, were sent down a length of 500 
yards against another blocked up on the line. Cartridges were 
also placed on the rails for the descending wagon to pass ofveri 
The lithofracteur stood these tests with perfect success. Snbse>. 
quently, its power in snapping iron rails was exhibited, and the 
experiments concluded with a subfluvial explosion in the river 
Severn, a raft being blown to pieces by a submerged charge, and 
some dozens of fish killed and sent floating down the stream. 
The trials were considered, by the majority of those present, to 
be on the whole satisfactory. — Mtchanics* Magazine, 



CUTTINO, ENGRAVING, AND BORING HARD STONES Ain> METALS Bf 

JETS OF SAND. 

Mr. C. Tilghman, of Pliiladelphia, engineer, has discovered 
that, with a jet of sand blown through a pipe by steam, at 300 
lb. pressure to the square inch, he can make a hole in a solid 
blo^k of corimdum, an inch and a half deep and of the same 
diameter, in less than 25 minutes. Corundum is little, if at all, 
inferior in hardness to diamond. Mr. Tilghman turns upon 
corundum a pipe which discbarsres sifted sand, mixed with a 
furious squirting of steam ; and the fine shower of particles 
thus flung cuts a hole equal to the diameter of the jet, the same 
effect being produced in anything else submitted to the same 
process, thus effecting what is desired in a tenth of the previous 
time, and with exquisite precision. But the discoverer of the 
hew agent has also found that so great a force as steam is not 
necessary for finer work, such as grinding or engraving glass, 
a blast of air being sufiicient for this, by means of a rotary fan* 
The tube is fitted with sifted sand, which the air takes up and 
whjrls agAinst the glass. It will thus completely depolish a 
surface moving past at the rate of 5 in. per minute, and the 
spent sand and glass dust can be perpetually returned and re- 
employed. 

By covering parts of the glass with any semi- elastic material, 
such as paper, lace, caoutchouc, or oil paint, designs of any sort 
may be engraved. The articles which eat off the hard glass 
or stone beat in vain upon the interposed medium ; and so 
curious is this resistance, that even a green fern-leaf may be 
used, and the sand-shower will consume all but the parts thus 
covered, leaving a delicate pattern of the frond. Again, in that 
kind of glass-work where a sheet of one colour is superimposed 
upon another, the upper sheet may be partially protected by a 
paper stencil, while the parts left exposed are eaten or bitten 
away into the desired figures. The film of bichromatised gela- 
tine used for photographic negatives may also be thus utilised 
for producing an engraving on glass or steel ; and by a very 
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sfinple arrangement the jet can be rendered movable and handled 
with an absolute artistic freedom. 

So effective, indeed, is this principle of minute myriad tapping 
upon any exposed surface, that small leaden shot driven in the 
same manner wear a hole in the hardest quartz rock. The 
exhibitor of the new agent showed at Philadelphia a sheet of 
glass which had been perforated by the sand -jet, under a covering 
of wire gauze. The glass was turned, as it were, into a delicate 
sqaiire of blonde lace, with meshes of ^ in., and threads of 
^ in., a result unattainable by any other process. 

When rougher work is called for, the inventor employs the 
steam pipe at high pressure, with a force of 125 lb. to the 
square inch. The sand, conveyed to the steam through a ^g in. 
concentric tube, is sucked into the blast, and, being discharged 
upon a surface at 1 in. distance, it will eat away per minute, 
with its tiny, but sharp teeth, 1 j cubic inch of gr«inite, 3 cubic 
inches of marble, and 10 of soft brown sandstone. At a still 
higher velocity, nothing can resist the sand-squirt. With only 
a limited pressure, in ten minutes, the inventor drilled a hole 
1 in. long by J in. wide, through a hard steel file, J in. thick ; 
and corundum is cut through almost like cheese. 

Certain mechanical phenomena in connection with this inge- 
nious application of the commonest principles are especially 
curious. If, for instance, templates of brass or sheet steel be 
laid over the surtace operated upon, they curl up, and, as it 
were, wither away under the impact of the sand-shower ; hence, 
paper, gum, or even the delicate leaf of a plant, or the finest 
lace, is more durable for a shield. Fine lace will guard the glass 
from the sand, and leave its pattern accurately marked in 
polished lines and spaces, so that this new method promises in 
every respect to supersede the slow process of engraving by 
fluoric acid or by the emery wheel. 

Stone-carvers know that many hard materials, such as granite, 
are very much injured — " stimntKi " is the technical phrase — in 
the process of being hand-dressed. By the sand-squirt, however, 
everything is done neatly and perfectly, without any damage 
to the faice of the material ; and one would almost think that 
the Egyptians who produced such admirable intaglios knew 
some process resembling it. 

Where the sand and steam impinge upon stone under high 
pressure a red glow is visible, the result, it is supposed, of 
intense disintegrating action, like the flash of light which 
appears when heavy shots strike upon an iron target. An 
inquiry into the electric, caloric, and especially the diamagnetic 
stamp and relationships of the substance operated on might 
prove instructive as well as interesting. 

It is needless to point out the many uses to which the new 
agent may be applied. Every practical engineer will at once 
see that, instead of a chisel, or stamper, or punch, or drill, 
perpetually to be renewed, he has here the idea of a cheai^ and. 
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exhaustless self-regulating and irresistible tool, which, with its 
infinitely industrial impact of atoms upon atoms, does a pio* 
digious work, so to speak, microscopically. — Builder, 



XXTENSITB BLABTINO. 

General Newton, in the work of blasting away the eztensiTtt 
submarine ledge of rocks known as Diamond Beef, situated near 
(Governor's Island, in New York Bay, has, with great ingenuity, 
overcome the difficulty of drilling submarine rocks from a 
floating platform anchored above. The use of a cofferdam or a 
caisson is impracticable at Diamond Beef, in consequence of 
the violent action of the tides, which sweep away every obstacle. 
The muddy water also prevented the divers from working, and 
all other known plans failed completely. General Newton at 
last devised the following method of operating : — A lai^ and 
strongly-built scow, 140 ft. long and 60 ft. wide, provided with 
overhanging guards and lifting apparatus driven by steam, was 
constructed and moored over the rocks in the exact position, 
by heavy chain cables, hawsers, and ponderous anchors. In the 
centre of the scow was placed a well-hole, through which, by 
means of powerful derricks, an iron dome, 30 ft. in diameter, 
and weighing 70 tons, was lowered down into the water, where 
it rested evenly upon the rocks by means of adjustable legs. 
The divers then descended, and worked under the protection of 
the dome, directing the steam drills and the other instruments, 
which are similar to those used in the coal-oil regions. While 
the water at the surface boils and rages, below the dome the 
current, although strong, is steady and clear. Each drill is 
operated by a separate engine, and the agitation of the water 
washes out the fragments of the rock £rom the hole. The 
average progress made in drilling is 1 ft. per hour. For a month 
the work of drilling Diamond Beef has been going on, and nine 
holes, each 11 ft. deep and 4 in. in diameter, were bored. Into 
each of these holes a charge of 30 lb. of nitro-glycerine, 
enveloped in two-ply india-rubber pipe, 2^ in. in diameter and 
7 ft. long, was inserted. A copper wire, 1,000 ft. long, heavily 
coated with gutta-percha, was attached at one end to a powerfiu 
Leyden jar battery, and at the other end was connected with 
the charges by means of wires and fulminating rods. These 
heavy charges, forming in the aggregate 270 lb. of nitro-gly- 
cerine, were exploded, and the quantity of rock moved corre- 
sponded to the immense force of the substance. — United States 
Railroad and Mining Register, 



PUDDLING IBON. 



Machines for puddling iron have often been tried, but have 
not hitherto been successful. The last of these contrivances is 
that of Mr. Griffiths, recently introduced at the Normanton Iron- 
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works, it is said with satisfactory results. The rabble is moved 
backwards and forwards in the furnace by machinery in such a 
way as best to imitate the action of a puddler's hand. We 
cannot think that this is a method of puddling which will come 
into general operation, as there is no necessity for imitating the 
existing mechanical action at all, and it is merely necessary to 
provide that the carbon and impurities shall be removed from 
the iron as effectually as possible. The carbon is to be removed 
by passing air through the mass, as in Bessemer s process, and 
the impurities by washing them out with molten slag. The 
present rude process of puddling is one that cannot long survive 
in the face of the numerous improvements in the iron manufac- 
ture which are now being made. 

A n6w puddling and reheating furnace, called Howatson's 
furnace, has been introduced into some ironworks with satisfac- 
tory results. Its peculiarity consists in the application of an 
air-jacket around the furnace, through which jacket the air 
passes on its way to the ashpit ; and the opening to the ashpit 
is formed with doors, usually kept close, but which may be 
opened for the removal of the ashes, so that the air may be con- 
strained to pass through the jacket by the action of the draught. 
Such a furnace was introduced at Cwm Avon, near Swansea, a 
year ago. The advantages alleged are, that it saves one-fourth 
of the coal and a good deal of the iron, the production of cinder 
being less and the yield of the iron more than in ordinary fur- 
naces. There is no doubt that this species of furnace is an im- 
provement upon that usually adopted. But we now require a 
much more radical change in the puddling process than the in- 
troduction of such a furnace as this implies. 

At a meeting of the Iron and Steel Institute, held at Dudley, 
under the presidentship of Mr. Henry Bessemer, various sub- 
jects of interest were discussed, foremost among which was the 
automatic puddling-fiirnace of Mr. Danks, which is said to have 
been introduced into some of the American ironworks with much 
success. In this furnace the fireplace is stationary, and it is 
supplied with air driven in by a fan so as to generate gas, 
which gas is afterwards burnt by jets of air, also forced in by a 
fan, so that the furnace is essentially a gas one. The puddling- 
chamber is made of iron and is of a cylindrical form, so that it 
may be rotated upon rollers with its axis nearly horizontal. It 
is open at the ends ; but one end abuts against the bridge of the 
stationary furnace, while the other end has a hood applied to it 
to carry off the products of combustion. The iron cylinder is 
lined with a fettling, or layer of infusible substance, composed 
of a mixture of oxide of iron and lime ground together into a 
species of mortar. The iron is introduced into this barrel or 
chamber, which being slowly rotated, the iron is rolled over and 
over, and finally puddled without the interposition of manual 
labour. Similar furnaces had previously been tried in this 
country, and had been unsuccessful mainly from the ^(^elv\i^ q^C 
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of the internal lining. But this difficulty Mr. Danks professes 
to have surmounted. Mr. Bodmer, of Newport, has proposed a 
different method of puddling. By his plan the molten cast iron 
is run in a thin sheet between rollers revolving at difierent velo- 
cities, with water within the rollers to keep them cool, and the 
metal is thus powdered. A proper proportion of oxide of iron is 
then intimately mixed with the powdered iron, and the mixture 
is delivered from a hopper on to a succession of slowly rotating 
rollers which are covered with a suitable coating of infusible 
material. These rollers are kept at the temperature necessary 
for puddling by a furnace built over them ; and when the iron 
is delivered by the last roller it is puddled iron. Various other 
methods of automatic puddling, besides the foregoing, have been 
propounded, and there is little doubt that some mode superior to. 
the present hand-process will soon be found. In other depart- 
ments of the iron manufacture improvements - are being intro- 
duced. A new reversing rolling-mill for steel rails has lately 
been started at Barrow, the reversing being accomplished by 
reversing the engines, and the fly-wheel being discarded. In 
the thirty-ninth volume of the Revue Universelle dcs Mines M. 
Hovine describes various improvements in rolling iron, which 
have been introduced in Germany, France, and England ; and in 
Nos. 182 to 184 of the PortefeuUle Economique des Machines a 
description is given of Bouniard's hydraulic process for casting 
metals under pressure, one of the applications of which is to the 
casting of tires for railway wheels. — Mr. Bourne: Illustrated 
London News. 



MANTTFACTURB OF FRENCH NAILS. 

French Nails are manufactured at Charleville partly in large 
factories by machinery, partly in a multitude of small factories, 
or rather ateliers, scattered about the densely peopled villages. 
These villages, and especially one of them, Neufmanil, are not 
only inhabited by people, but by an 'ouvrier' class of dogs. 
The labour of these dogs, whose hours are as exactly regulated as 
those of their human fellow-labourers, consists in furnishing 
motive power to the bellows, which fan the furnaces of the ate- 
liers. They get inside a wheel, and turn it, just like squirrels 
in a cage. There are four stages of each day's labour. The first 
lasts from 5 to 8 a.m. ; the second, from 8.30 to 12 p.m. ; the 
third, from 1 to 4 ; the fourth, from 4.30 to 7 p.m. Each dog 
works during two stages only. The early dog, who works from 
from 5 to 8 a.m., misses the second stage, and is not employed 
again till 1 p.m. The dog who begins his day's work at 8.30 
misses the third stage, being reserved for the fourth. Another 
peculiar feature of the nailmaking industry is, that each work- 
man or woman belonging to a particular atelier has to furnish a 
fixpd and equal daily supply of fuel to keep the furnace going, 
which is consumed, whether the individual contributor works or 
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no on any particular day. As the workpeople are paid by the 
quantity of nails each produces, the burning of their fuel, 
whether they work or no, acts as a strong stimulant to continuous 
labour. — Mechanioi Magazine, 

THB MANUFACTUBB OF EX7SSIAN SHEET-IRON.* 

A PABTicuLAB kind of Sheet-iron is manufactured in Kussia, 
which seems not to have been produced elsewhere. It is re- 
markable for its smooth, glossy surface, which is dark metallic 
grey, and not bluish grey, like that of common sheet-iron. On 
bending it backwards and forwards with the fingers no scale is 
separated, as is the case with sheet-iron manufactured in the 
ordinary way by rolling ; but on folding it closely, as though it 
were paper, and unfolding it, small scales are detached along 
the line of the fold. 

This sheet-iron is inxjonsiderable demand in Russia for roofing, 
and in the United States, where it is largely used in the con- 
struction of stoves and for encasing locomotive engines. It is 
there named stove-pipe iron. 

Russian sheet-iron has been recently subjected to chemical 
examination in the Metallurgical Laboratory of the Royal School 
of Mines, and the analytical work has been executed by Dr. 
Percy's assistant^ Mr. W. J. Ward. 

The occurrence of a peculiar carbonaceous mass, left after the 
solvent action of dilute hydrochloric or sulphuric acid, may 
reasonably be accounted for. Dr. Percy says, by the method of 
manufacturing Russian sheet-iron, which he describes. The 
sheets are interstratified with charcoal-powder, and bound up in 
packets, each of which is subjected to repeated hammering. 
Hence it is easy to conceive how fine particles of charcoal should 
be beaten in over both surfaces of each sheet ; and, if this be so, 
a relatively lai^er proportion of carbon should exist in the thin 
sheet, as is the case. Yet that some of the carbon is combined, 
may be inferred from the fact that distinct hardening occurs after 
heating the metal to redness, and immersing it while hot in 
water, and especially in mercury. 

In the volume on iron and steel which Dr. Percy published 
in 1864, he stated that the mode of manufacturing the Russian 
sheet-iron in question was kept rigidly secret ; that it was made 
from iron smelted and worked throughout with charcoal as the 
fuel ; that, according to information which he had received from 
three independent sources, the sheets, after the completion of the 
rolling, were hammered in packets, with charcoal-dust inter- 
posed between every sheet ; and that they were subsequently 
assorted, and the outer ones, being inferior in quality, were 
thrown aside as wasters. 

Our author has since found that the secrecy was more depen- 

• The Mannfacture ^f Russian Sheet-Iron. By John Percy, M.D., F.R.S., 
Lecturer on Metallurgy at the Royal School of Mines, &c. With illustra- 
tions. London : John Murray, Albemarle Street. \^1\. 
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dent on ignorance of the Russian language than on anything in- 
tentional ; and hu now gives various particulars of the process. 

The manufacture of sheet-iron in Eussia, he says, is chiefly 
confined to the ironworks on the eastern side of the Oural Moun- 
tains. The malleable iron, which is the subject of this manufac- 
ture, is derived from pig-iron, obtained by smelting the following 
ores with charcoal in cold-blast furnaces, namely : magnetine, 
carbonate of iron {spharo siderUc)^ and red and brown haematite. 
The conversion of the pig-iron into malleable iron is e£Pected 
either in the charcoal-finery or in the puddling-fumace. 

The puddle-balls, intended for the pianufacture of sheet-iron, 
are rolled into bars 6 in. wide and | in. thick. The iron should 
be more crystalline than fibrous, and should contain sufficient 
carbon to render it more like steel tha^ iron. The machinery 
required consists of one or two pairs of rolls and two kinds of 
hammers. Reheating is conducted in furnaces of particular 
Construction. The rolls are driven by water-wheels, and should 
make not fewer than 60 revolutions a minute. The hammers 
are also put in motion by cams on the axles of water-wheels. 
The hammer heads are of wrought-iron, with striking faces of 
steel. Each anvil consists of a solid block of white cast-iron. 
It is necessary that the hamm^^rs and anvils should be so made, 
in order that they may have the requisite hardness, in default 
of which the surfaces of the sheets would not acquire sufficient 
brightness or polish. 

The puddle-bars, 5 in. wide and | in. thick, are cut into pieces 
29 in. long, which weigh about 15*35 lb. avoird. (10 lb. ?— J. P.). 
These pieces are heated to redness, and cross-rolled into sheets 
about 29 in. square ; and in order to become thus extended they 
require to be passed through the rolls about twelve or fourteen 
times. The sheets thus produced are arranged in packets of 
three in each, heated to redness and rolled, each packet passing 
through the rolls about ten times. But just before rolling the 
surface of each packet is cleaned with a wet broom, usually 
made of the green leaves of the silver-fir, and powdered charcoal 
is strewn between the sheets. 

The sheets obtained from this rolling are sheared to the di- 
mensions of 28 in. by 56 in. Each sheared sheet is brushed 
all over with a mixture of birch charcoal-powder and water and 
then dried. The sheets so coated with a thin layer of charcoal- 
powder are arranged in packets containing from seventy to a 
hundred sheets each ; and each packet is bound up in waste 
sheets, of which two are placed at the top and two at the bottom. 
A single packet at a time is reheated, with logs of wood about 
7 ft. long placed round it, the object of which is to avoid, as fer 
as possible, the presence of free oxygen in the reheating chamber. 
The gases and vapours evolved from heated wood contain com- 
bustible matter, which would tend to protect the sheets from 
oxidation, in the event of free oxygen finding its way into the 
reheating chamber. 
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The packet is heated slowly during five or six hours, after 
which it is taken out by means of large tongs, and hammered. 
The packet is moved so that the blows fall in an order indicated 
by diagram. After this treatment the surface of the packet 
presents a wavy appearance, as the striking-face of the hammer 
and the face of the anvil are both rather narrow. When the 
packet has travelled about six times under the hammer, in the 
manner specified, it is removed ; and immediately afterwards 
completely finished sheets are arranged alternately between 
those (5f the packet. 

X The actual cost of manufacturing these Knssian sheets is about 
121. 158. per ton, to which must be added general charges, which 
raise the amount to 16^. or 17^. per ton, exclusive of profit. The 
average price of sheet-iron at the fair of Nijni-Novgorod is about 
221. or 251. per ton. — Review in the Builder. 



FBEVBITTION OP BUST. 

Db. Gbacb Calvebt states that iron immersed for a few 
minutes in a solution of carbonate of potash or soda will not 
rust for years, though exposed continually in a damp atmosphere. 
It was believed long ago by soap and alkali merchants that the 
caustic alkalies (soda and potash) protected iron and steel from 
rust, but that the components of these salts preserved the same 
property as they do in a caustic state now. It does not seem to 
matter whether the solution is made with fresh or sea water. 



NEW MILL. 

Mb. T. Ca^b has described to the British Association, — " A 
new Mill for Disintegrating Wheat." The machine, which is 
termed a Disintegrator, consists essentially ^of two discs, each 
fixed upon a horizontal shaft. These shafts are placed in one 
line, the discs which they carry at the ends are separated the 
one from the other by a space of a few inches. Each disc cariies 
a number of bars or studs, disposed in several concentric rings, 
and standing out at right angles from its face. The concentric 
rings of studs of the one disc are arranged so as to be in the 
spaces between the concentric rings of the other disc. The discs 
are driven in opposite directions, and at high velocity. The 
rings of studs, although very nimierous, do not reach to the 
centre of the machine; this part is unoccupied by studs, and 
acts on an " eye " to receive the feed. The first two or three 
rings of studs beginning at the centre are fixed to one of the 
discs only, viz., the one opposite to that through which the feed 
enters, and they serve to distribute that feed equally throughout 
the machine. So soon, however, as the material has passed by 
centrifugal force beyond the limit of the outermost of these 
central or " eye" rings, it is met by the first of the rings moving 
in the opposite direction. The studs of this ring find the mate- 
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rial while in mid air, and moving in a direction opposite to their 
own motion, and with a velocity due to the circumferential speed 
of the ring of studs which the material has just quitted. The 
result of this meeting is clearly, first, a violent blow, and then a 
reversed motion, by which the whole of the material is sent fiying 
through the air in a direction contrary to that which it last had, 
and with a velocity increased by the increased circumference of 
the ring of studs which has just put it in motion ; a velocity and 
a direction, however, to be all but instantly arrested and reversed 
by* the action of the next ring of studs ; and so the material pro- 
ceeds from ring to ring until it is delivered completely pulvei^sed 
at the circumference of the machine. The action will thus be 
seen to be absolutely different from that of millstones, edge- 
runners, and crushing-rollers. The proportions of the machines 
and the size of the studs vary according to the material to be 
operated upon. For flour manufacture, it is about 7 ft. diameter, 
and has a space of about 10 inches between the faces of each 
disc. The studs are circular, half-an-inch in diameter, and are 
made of crucible steel. The distance from centre to centre of 
the studs is 2^ inches, and from centre to centre of the rings 24 
inches ; so that there is a clear space, both circumferentially and 
radially, of 2 inches between the studs. The revolving discs are 
enclosed in a casing, at the bottom of which is the usual worm 
or screw for carrying away the products. The machine is driven 
by a counter-shaft, and the ordinary working speed is 400 
revolutions per minute. A machine on this principle is now at 
work at Messrs. Gibson and Walker's, of Bonnington Mills, Leith ; 
and the flour produced is stated to be of a much superior quality 
to that obtained by ordinary grinding, while the cost of its pro- 
duction is considerably less. 



NEW WAR SHIPS. 

Wb have long urged the importance of adding monitors, or 
low turret-vessels of the American type, to our Navy, both as 
a second line of defence and to do the heavy fighting iu the 
event of war ; and four such vessels are now in course of con- 
struction, which may be reckoned as the pioneers of a class of 
vessel which must soon be widely adopted. The design, how- 
ever, is imperfect in several particulars. There are two turrets, 
which are set on top of a breastwork which encloses the two 
turrets and the chimneys. But such a breastwork increases the 
target without adding to the stability, and is in every way a 
most ineligible addition. There should only be one turret iu 
each vessel, which turret should contain two guns of the greatest 
attainable power, and the turret should be set upon the main 
deck, instead of being mounted on a breastwork. Monitors, 
however, now come rather late. The great instruments of de- 
struction will henceforth be submarine guns and submarine rockets 
or projectile torpedoes. The old plan of torpedoes which are to 
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be placed under a ship by a lon^ pole will not now do. They 
Tnust be capable of being shot from a distance, exploding when 
they come into contact with the bottom of the ship. To carry 
put £his object their, mean (density must be the same as that of 
water, so that when, fired off they will have no tendency either 
to sink or swim.: — Mr. Bourne, in the Illustrated London News. 



KBW GUNS, 

There hare been completed, at the proof butts of the Royal 
Arsenal, the proof of six 2d-ton guns, of 11 in. bore, the only 
guns of that calibre at present in the service. They were manu-^ 
factured at the Royal Gun Factories, and have been proved with 
Taiyiug charges up to 87^ lb. of powder and 600 lb. shot, the 
proof cartridge being as usual l-5th more than the service 
charge, which for this gun is 60 lb. In appearance they are 
nearly as large as, and not uulike, the great 3d-ton gun (the 
** Woolwich infant"), which still lies in front of the butts, the 
principal difference being in the outer coil or jacket, which is 
much stouter in the case of the heavier gun, and covers more of 
the inner tube. The bore of the 35-ton gun is 11^ in. in dia- 
meter — only ^in. more than those which are 10 tons less weight, 
but the additional ^ in. permits an increase of the powder charge 
to loOlb., and the projectile to 700 lb., and renders the big gun. 
theoretically capable of throwing a shell of that weight about 
six miles. The 11 -inch guns are built upon the Woolwich prin- 
ciple, the system which is now universally adopted at the gun 
ifactories for guns of all sizes. Between 30 and 40 10-inch guns, 
each weighing 18 tons, are lying near the new pier, ready for 
shipment, some for land service at various stations, and others 
for mounting on board iron-clad vessels. Ten more of the 
3d-ton guns are to be manufactured with all speed, and at least 
one of them has been commenced. They are especially intended 
for the Nary, and will be probably first used in the three large 
breast monitors now building. Two of these ships, the Thun- 
derer and Devastation J are of 4,400 tons burdeu, and the other, 
the Fur^j is of 6,000 tons. Each vessel is to carry four of the 
3o-ton guns, in two turrets, two guns being placed side by side 
in each turret. — Mechanics' Magazine, 



THE RHTSIMETEB. 

JEL^ Fletcher has exhibited and explained to the 

'"nation his Rhysimeter — a new instrument for indi- 

locity of flowing liquids, and for measuring the 

The instrvment is in principle like the anemo- 

y contrived by Mr. Fletcher, and by which he is; 

measure the speed of hot air, fiame, and smoke, con- 

'•I with dust or corrosive vapours, as met with in furna'*" 

* ictory chimneys. Both in the anemometer and in 
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rhysimoter the impact force of the cnrrent, and also its tendency 
to induce a current parallel with itself, are measured and madf 
to become indicators of the force and Telocity of the stDeam. 
The apparatus is very simple. A still more important appli- 
cation of the instrument is to measuring the speed of ships. 
The indicator may be in the captain's cabin. - It resembles in 
size and appearance a barometer. In it > column of mercmy 
indicates continually the speed of the ship. The ftiU effect A 
the velocity is imparted to the mercury, without any appreciable 
loss by friction or otherwise, so that the indicators must always 
be absolutely correct. The instrument may be made self-regis- 
tering, showing on a dial the total number of knots the ship has 
run, and marking on a sheet of paper the speed attMined at all 
periods of the voyage. Sir Edward Belcher, Professor Bankine, 
and others took part in the discussion which followed, and in 
which great credit was given to the inventor of the instrument. 



CANAIi PBOPULSION. 

Thb Legislature of New York have offered a reward of 
100,000 dols. for the best design for Canal Propulsion other than 
by horse-power which will be applicable to the canals of that 
State ; but the invention is to be practically tested at the expense 
of the inventor. The boat is to be able to carry, in addition to 
her fuel and machinery, about 200 tons of cargo, on the Erie 
Canal, at a rate of speed not less than three miles an hour, and 
is to be capable of being easily stopped or backed by' her engines. 
The invention is to be applicable to the present canal-boats, and 
must lessen the cost of transport. The reward offered is a 
liberal one ; but many persons will be deterred from competing 
by the condition which requires the invention to be tested at the 
cost of the inventor. — Illustrated London News, 



FEARFUL EXPLOSION OF GUN-COTTON AT 8T0WMABKET. 

A fatal and disastrous explosion of gun-cotton has taken 
place at the works of Prentice and Co., Stowmarket, resulting in 
the loss of nearly 30 lives and a great destruction of property. 
The men employed at the works, numbering about 130, returned 
to their employment after dinner at a quarter to two o'clock in 
the afternoon, and about half an hour later the explosion oc- 
curred, creating a scene of death and ruin. 

A dense column of smoke rose several hundred yards into 
the air, and spread into a fan-like shape ; then followed a deaf- 
ening report which shook the walls of every house in the town. 
This was succeeded by the crash of -windows, the clatter of the 
slates and tiles as they were forced frcm the roofs. At once the 
thoughts of the inhabitants turned to the gun-cotton works, 
towards which crowds of people were seen rushing. Here the 
sight was one of desolation, and the wildest fears began to pre- 
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a regard to the safety of the work-p*ople. Notiinj 
red to hiTB withstood the ehix-k Moept Ihe tall chimnoj 
At the itioment of the eiploskm Uie Meure. PrenliM 
ihflBnt from the works, but Mr. E, H. Prentice, one of thp 
»re of the oheinical works, aud his nephew, Ifa. W. R, 
jrtBntico, son of one of tlie firm, n-e-re juickly on die spot, und 
erery effort was made to limit the area of the caUatrophe. 
Soon the Stownuirket Fire Brigade was in attendance, and com- 
menced to plaj upon the burning building*. At thi» jnnctnre 
Mr. Edward Prentice, Mr. W. ii. Prentice, and other gentlemen 
htstentd to the centre of the work.". They saw that the drying 
and packing sheds wore in flames, and bepan to draw out boiea 
of cartridges from th? sheds, llic peril of auch action waa 
lemarkednpon, butMr. BlwTird Ppeiiticfl, relying on e^enmenta 
allied ti hare been recently mailc lij Qorernment officials, ro- 
pli^ that there was no dani;er, and continued to rescue the 
cartridges by means of a stick, and they were pushed &idier 
from the flamea by his nephew, Mr. William Prentice, Suddenly 
MM of the boxes caught lire, cuueing a second explosion, and 
" ' Ihthe nnfortunale Messrs. Preiilica were blown to atoma. 

■eotloD hae been manufactured at Stowmarket for nearly 

us, and when the above ei,pl'>sion occurred the Mesare. 

iwore executing a lapf;a urtlcr for the British QoTem- 

. . JO that they had more than 10 tons of the explosive agent 

(d op; The gun-cottnn works consist of a aeriea of wooden 

llpnad over about twu and a lialf acres of ^and. The 

it awtai exliibitii>n of the furee of the explosion was to be 

fd at die spot where the lliret- niHgalines, in which hod been 

id mer 10 tons of gun-eotton, stood B few hours before. 

H COonstad of throe sepanid' buildings 10 fL by 8, built of 

id eorered willi slate roul'a, lined with canvas and calico. 

W mvrj TBStigB of these ditapiicared, and in their place is 

lona circular pit some JO yards in circumfeience, and 

T 10 ft. dee^i. For a wiilc space around, the earth is 

th elods of earth dug out ivud cast up by Ilie explosion, 

atliB immediate neighbourhood being several feet in 

»'by these stood a row of lofty poplar-trees, of 

^" " it the magazines were uprooted, and all were 

' B, many of which were blown long dig- 

rion originated in t^e magazines. The 

1 with corrugated iron roofs, and some 

e from where the sheds stood, 

■era thrown thr«e and four times 

M-houae were the sheds in which 

^^^^^^^^^^^iuccd to pulp, was weighed by 

L^^^^^^^^^^^^^Ko muulds by These were 

^^^^^^^^^^^^BBed tu the ground by the eiplo- 
^^^^^^^^^^^^Hft in t^em wen much cut by the 
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shaken by tins out blast, the entire operation connected with 
the Dlacing and firing oi the charges occupying a little over hali 
an hour. The experiments were instituted by Mr. Coode, C.E.J 
they showed that, under certain conditions, this powerM et- 
plosive agent may be advantageously employed for submariiu 
blasting, and fully bore out all that was stated by "Ptoteega 
Abel as to its valuable properties in his lecture before the Britist 
Association. 



CKCAGOr TXB OBSAT FIBB. 

The great fire of Chicago will be recorded in history amoni 
the most memorable events of 1871. On Monday, October 9 
the startling news reached London by telegraph that Chicagi 
was almost utterly destroyed. General Sheridan, telegraphing ti 
the Secretary of War, at Washington, on the 9th October, said 
"The fire last night and to-day has destroyed almost all tha 
was very valuable in this city. There is not a business house 
bank, or hotel left. Most of the best, part of the city is in ruinc 
I think not less than 100,000 people are houseless, and thos 
who had the most wealth are now poor. It seems to me to bi 
such a terrible misfortune that it may with propriety be con 
sidered a national calamity." The fire began on Sunday evenini 
about eight o'clock, in a stable, from a kerosene lamp beinj 
upset among the straw. The flames spread rapidly, and, a stronjj 
south wind blowing, by midnight raged beyond control. By 
three o'clock it reached the heart of the city, and the next dayi 
sun set on three square miles of smoking ruins. The fire ex- 
eeeded in devastation the great fire of London. These ruins, 
from the Tower to the Temple, did not cover more than 44(1 
acres. About the same number of houses, 12,000 to 13^000, we« 
destroyed, and as many families made homeless as in the London 
.fire. Three-fourths of the city being built of wood, the roofi 
genersilly being of asphalted wood, six hundred out of six hun- 
dred and sixty miles of sideway being wooden plank-ways, manj 
of the streets paved with wooden blocks — all this rendered the 
efforts to f'heck the flames hopeless. The blazing fuel was swept bj 
the wind through the air to great distances, overleaping the gkw 
which the firemen made by gunpowder in the attempt to circumscriw 
the limit of the conflagration. The loss of property is incalculable 
and of lives deplorable. The generous and practical help sent 
from all parts of America, from England, and other lands, servec 
to relieve the immediate desolation. As to Chicago itself, itf 
prosperity has only received a temporary check. It will riB< 
from its ashes greater than ever. 

^Dr. Macaulay, editor of the Leistire Hour, visited Chicagt 
last year, and in his work, " Across the Ferry ; or, First Impres- 

* " Across the Ferry." By James Macaulay, M.D., Edin. Hodder an( 
8tx>ngbtOD, 
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n* of Amsrica," giyei on interestiiiK accnont of Uie ci^ in its 

"Chicaga vas Ibe place of all othera in Americft I was mott 
"" Tioua to aee, and which has left the deepest impression. It 

*8 certainly to me tie wonder of ttio New World. Here i» * 
~^ Bcitrcely forty yean old, with 300,U00 inhabitants, eqjoying 

I Ihe advantages of the olde»t and most civiliaed communitiM. 
n trade, commercs, and wealth, aM well as population, it is 

leadj one of the finest cities of the Uoiiiai. It is the centre ct 

e greatost railwiiy truffic in ths world. The Krerage n«ml>er 
trains hrriring at und Ii-nving the depfits of the twetre maia 

neais eBtimatcd at 2,JU ilailj tbcougb the year. In ISfiO vas 
••U the Grst milrond. with I'urly miles of track ; DOW there are 
OOn than forty difiercut ruilruads baviog direct connection with 
t* city. Hur is Chicago wnnderfal only or chiefly for material 
Jngceas. Its schools i^quat in number and effldenc; tboaa of 
ds oldest States. It Iius h duuridiing uDiTersity. poasessing the 
iWBt unique library and the moat powerful telescope in America. 
Ifaoi' are five HcminariiiS of difierent religious denomi nations, 
•Iwad of soy etmilar institutions in the country. There are 
■Mrir 200 churches. Sunday- schools and multiform agencies 
<tf Chrittino naetiilnesH assiat id the religious training aod 
jj^tual oTereight of Ibe people of ftll ages and nationalities. 
!Ew newepsper press is se<7ond to none in the Coion for rnter- 
fStt and ability. Forty yeiu^ ago the name of Chicago did not 
mnar on the beet maps of AnJirica. 

' "The sume astonisbinf profrees appears in regard to railway 
Bod CBBsI trufiic, sbip.4 and ^<le9merB on the lake, and all matters 
Appending on commercial enterprise and manufacturing in- 

'"nw vast snima! as well its human population of Chi^vo 
(wtdera the good drainaao of the city the more important, lie 
MeDtDpltsbment of this is one of the perplexities of the place. 
The site is low ; in fact, 1 he ground was a mere swanip where 
Bov stand buildings of solidity and architectural taste, unsur- 
|UKd in the older cities of the Union. Still, there is difficulty 
In aecuring efficient drainage, and plans are made fbr artificial 
narente bj caniils and steam iiuLchineiy to aid the natural sewer- 
;e towards the lake, Tha U^iTiiess of the site and the nature of 
ce our ikdminition of the engineering skill dis- 
A in rendering the city habitable for so vast a population. 
nnM Angineeriug skill has solved the problem of water 
The impurity of the lake water near the shore forbade 
It ihe pupnlation iucnsised. A tunnel has accoidingly 
Wd under the stiff blue clay bed of the lake, two miles 
fsolid brick masonrv, having a clear width of five feet, 

r'^o inches. A gigantic wooden structure, 
B eod of the tunnel, with a lightbonse, 
ae of It guide to Cbe harlnur entrance 
Kb. By powerful pumping engines '' 
i. 



1 
I 
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water is raised in a loftj iron column overtopping the highest' 
house in the city. The supply is at present Mxmt 20,000,000 
«illons daily for about 25,000 houses. The aty engineer, E. EL 
Chesborough, the projector of the Lake Tunnel, deserves honour- 
able mention for the great work. 

'* The completion of a ship-canal firom Lake lAlchigan to tiie 
Mississippi, the tapping of the Indiana coal-fields by opening a 
line of railway, and the formation of a canal between the Idn 
and the north river to secure constant sanitary current, seem the 
works most promising for the aggrandisement and convenience 
of the city. By the residents it is often called the 'Garden 
City,' apparently on the Ittcus a non lucendo principle, for gar- 
dens and parks are as yet in a rudimentary condition. It is 
more worthy of the titles, also claimed for it, the ' Queen City 
of the Lakes,' or the ' Queen City of the West.* " 



A NEW MITBAnXBUSB. 

A NEW Mitrailleuse has been tried at the Camp of San 
Maurizio at Turin. This new weapon was proposed to the 
Minister of War, of Italy, by Captain Mussini, of Florence. A 
Commission of superior ofiBcers presided over the experimentB. 
The piecewas worked by Capt. Mussini, assisted by the engineer, 
and the chief of the works where the mitrailleuse was manu- 
factured. The principle is like that of Montign/s system, but 
with great improvements, which make it a very practical and 
effective arm ; much is due to the great precision attained in the 
execution of all its parts, carried to a surprising degree of per- 
fection ; the deviation of all the parts of the mitrailleuse nowhere 
exceeds nine one-hundredths of a millimetre, and four one- 
hundredths of a millimetre in the cartridges. This mitrailleuse 
has been constructed at the works of Mr. Sigl, of Vienna, the 
only engineer who has hitherto succeeded in distributing with 
such precision the openings, so as to fix, without any sensible 
deviation, the thirty-seven barrels distributed equidistantly in 
one single circular pile. Each volley lasted two minutes, &ring 
635 times in each minute, viz., 10 3-5 shots per second. 

The experiments were made at the following ranges, each 
occupying about two hours —viz., at 400, 700, 1,000, 1,500 and 
1,600 paces ; corresponding to 30336, 630-88, 83424, 1,137*60, 
and 1,21 3*44 metres. The results of each volley were graphically 
taken, and were obviously very destructive. The target was 
formed of a board 2j^ centimetres thick, 3 metres high, and 30 
wide, normal, and central to the line of firing ; at intervals of 
25 metres in rear of the first target there were placed others 
parallel to it, and arranged in such a manner as to represent a 
battalion formed in columns of companies; so that the shots 
which passed through or over the first target would strike the 
second, and so on successively. Of course the number of hits 
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'K^* ^j^^^ ^'om the first to the last target when the mitrailleiise 
^H© jjiji,^'^^ trained, but increased "when the training was high. 
**^o <ij^?^''ioJi of effectiye hits is represented in the order of 
^^4, B'^'**** ^® ^^® given by the following numbers — 96^, 



^^■^^ S'^j/^^^^ iuive given oj tne luiiuwing uumoerB — vo^f 

^Bt^^ ^> ^Hf 27 ; which shows that even at the least favourable 
^o f^^ o^ 1,600 paces, 1,213-44 metres, or 1,327 yards, each of 
^^^eiv^^*^ companies of a battalion formed in column would 
^*Ml 5^-**^ ^®*?* one-fourth of the shots— that is, that not one 
^>60o ^^®^^^ve on columns of companies. . Supposing that the 
"^il^ tov?^^^ ^° ^® ^^^ ^^ eight minutes, at the " double ;" that 
tinu^^ 7*^^Jlleuse would fire more than 6,000 shots during that 
On ^^ ^d that the battalion is composed of 600 men, each man 
^*i^ ^? average would have to run the gauntlet of nine projectiles, 
- Tl?j^ ^^ ^. we have said, upon the most favourable hypothesis. 
^^U^^ o ^'^^^B proved also to be of very excellent manufac- 
^^^- * TK ^^^ ^^^ * ^^ P®' 1,000, i.e., one in every 400, missed 
^^^ ^5om •^•^®^® ^^ cow^iYfemjw of any kind, and a member of 
^lou^ ^'^^^^^P expressed his opinion that humane considerations 
^^ its t©^ -i? dictate the rejection of this mitrailleuse on account 
''iDle efiects. — Mechtmios* Magazine, 



VBW AMBULANCB WAOON. 

^ Ambulance Wagon, which foreigners, we believe, 



■ fcij """^^tift?^^*^? iiicknamed a Noah's Ark, has undergone a 

"*»^t|J*^ **^ii ^^'^^tJon in the new one. The primary requirement 

-^Jo^^j^^X t)*^^** of wounded men is that they should be conveyed 

jg*o^j^^Xs •^"^^^ical safety and ease from the scene of action to the 

^^^l^T^ b© *8ap. The secondary requirement is that the vehicle 

^j^^^^^^^.^^.^^'^pted for the purposes of an insular power like 

^^? ^ W*^ o?^^ '"' ^"® strength with lightness of draught, a 

>s 5^Ji^ '^tj^^^iDg: easily taken to pieces and put together again, 

J^t:|^^\fc^ >J ^or service in different climates and conditions of 

iJ^v^^t^^ i^^® wsgon is a four-wheeled one, weighs 17 cwt., 

^ ^vj^* * ^V*"^ ^'^^ horses with a pole, and will carry seven' 

5J^^*>jJ?^ ^"^^ y^ ^^ wbom are supposed to be recumbent, besides the 

^^tJ^^^T^^jjj ,^ heavy enough to sustain all that can be required of 

^^ ^ -^^ i^w^^^"^"^ fl^* '^^^'^^'^ enough to adapt it for general service 

" ^ ^^^^^ ^^0 conveyance of stores. The locking arrange- 

V ^jV^ ^Uiovrin^ tlio wagon to be turned in a small cirde, 

^%t '^ j^. ^or^^^ br^eak has been adjusted to the two fore-' 

^^V^ ^f "^fre^ vrcnyden framework forms the roof, supported 

^^^ .^ ^^^j<J^ ^-^ tubular galvanised iron. This is covered 

^^^ ^ft^4*^<i ti^^ roof h&B been rendered waterproof by the 

> *^ V^V^^I?l>eJT composition for uniting together the double 

i^%^ f^ f^^ .^J^icsli this part consists. The hood is movable, 

\^%%%^^rgi l>«^ck, and the canvas walls can be looped up 

^ti V tli^ jpurpojs^et of ventilation. There are boxes 

k^cpT^^*^ ^^^ ax^"»iBtment8 for locking them to the 

\^X^^ c^isterrx. ^bolding ten gallons, and a box ' 
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forage, fitted to the bottom of the vehicle. The dstem is ISUA 
and emptied from below by means of indiarnibber tabing with 
. stop-cocks. A fhnnel-shaped mouthpiece, at^usted to the tdhtf 
lenders the process of filling easily accomplished. The floor of 
the wagon is divided longitudinally down its centre for the two 
recumbent patients, and is fhmished with tramways and sprinffed 
stretcher supports, by means of which, when the back-board is 
removed, the stretcher that bears a wounded man from the field 
can be placed upon the wagon and very readily, as well as 
smoothly, pushed into the position it has to occupy. A tray, 
at the back of the drivers seat, and above the recumbent 
patients, is provided for the stowage of the knapsacks, &c The 
springod stretcher supports in the wagon have minimised to 
tne utmost any jolting and movement to which a wounded man 
might be subjected in travelling. Every bolt and other arrange- 
ment likely to be lost or mislaid has been adjusted so that it 
cannot be entirely separated from the wagon. Besides this 
wheeled vehicle there is another ingenious contrivance fbr 
wheeling a wounded man on a stretcher off the field, similar to 
the stretcher support at Netley, and those used by the Germans.' 
This takes to pieces and packs in a canvas bag. It is easily put 
together, and the wheels are fixed to the s^es by a new and 
simple method. A man placed on a stretcher, and then put upon 
the springs of this wheeled support, can be easily pushed alrag 
by an attendant. By means of two small contrivances one ct 
the spokes of the wheels on the two sides can be caught and 
fixed, and the legs of the support being set free behind f&U to 
the ground, enabling the attendant to leave the man with safety 
if requisite, or to rest for any time. These inventions are 
certainly prt'tty and ingenious, but we question whether they 
will be of much use in the field, although they will doubtless 
form an excellent and very easy method of removing a disabled 
man from a ship at a landing-place, or of conveying him along 
an even road. Although the various details ana appliances axe 
himple enough in themselves, there is one point on which we 
cannot too strongly insist — viz., that if these methods of trans- 
port for wounded men are to be properly used the attendants and 
others in charge of them must be made thoroughly and practically 
acquainted with their details. Everything seems to us to depend 
upon the hospital corps being trained and drilled in the use of 
them. — Lancet, ____ 

ENGLISH BEET-BOOT SUOAB CULTURE. 

The contributions to this new branch of manufacture have 
been numerous and interesting. Though grown in vast quan- 
tities in France and G-ermany, the beet-root is m England almost 
entirely used for feeding purposes. There is, however, some 
signs of English farmers turning the culture to a better account. 
Itfr. James Duncan, of 9 Mincing Lane, and of the Eefinery, 
CJ/de Wharf, Victoria Docks, has been successful at Lavenham 
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tWajear, and theTeisno doubt that the b«t-flngaiinduBtl7 will 
5°***V,^«*'-«' root in this couDtrj. There is nothing to prerent it. 
^nd IS cbea,peF in E^land than in Franca, Hollimd, or Belgium. 
VTo can ^ro-v*' quite as good coots as on the Continent, and, br 
n»e>ii»B of dc«op «teani cnltiTation, yetr mndi better. The cost Of 
wowing tUo roots atLaTenhamanddeliTerytothsfactoiyrangea 
rrom OI, to HJ. per acre, including rent, taiee, manure, labour, 
a.ii4 carte^e. Tart of the mannre, however, ahonld be debited to 
tllo -wliea-t cirop which follows. With fair eulti-ration, an aTeraga 
c»>-p o-f -fiftoeTi tons per acre is what niBj be expected. The pnoa 
paid for ttio i^oot is 20». per t«n, free of earth and leaves. The 
fearmera get fhe refuse pnlp for feeding the cattle at 12». P»'*°°; 
Th»roe tons of pulp are equal to one ton of hs,j.— Chamber df 
^ffntrult-urv Joanai. , . , 

Xrfnd ^KLiniiaird writes to the Time»:-^"l see thut royfriena 
^Sf. la.oo:tYi -wery properlj recommends the growth of sugar beet, 
ot coiuTse in guitablt localities, but at the same time points ont 
the roR.1 difficulty of its eitended cultiTation—vit, the cost of 
conve-yamce of roots to the works, and the great eipenso of erect- 
ing thfae -works, which, moieovBr, is enlianceii by their having 
to st^nd idle many months, as the supply of roots can only be 
obtained, at one particular season, and within a limited distance 
troTa the works. Mr. Mechi recommends underground piping, 
but a.n A.ct of Parliament would be necessary to carry out this 
achemn, which in itself would be expensive. Mr. Mechi says 
that the squeoring of the juice is a simple matter, requiring 
Uttlo machinery; if so, farmers could, no doubt, provide thero- 
eelvea -with this machinery ; but I presume that, as he '^^ 
niends nndergronnd piCing, the juice requires to be deliverBd 
&«b1», otherwise it might be sent to the works in barrels at no 
^wat comparative cost of carriage, the farmer getting tbe use of 
Mie -pulp. However, if the rooU must be taken to the works, the 
coat of carting them might be materiaUj reduced by the use of 
^ThoniBOD'a traction engine or Hodgson's wire-rope tramway, 
botfa, I believa, in use ahroad. The latter can be erected at no 
great otist per mile, ri.qiiii-es but a small motive power, and can 
be -worked almost for any distance. I have one in use from a 
BtODB quarry in tlie siile uf a hill, which works admirably. HoW- 
««■«»■■ though siiifap heel U wall adapted for those counties where 
e«od mangold wuraH ,«n be grown; it is not suited to Scotland 
or the ^northern counts"- . ■ V«Pt 

of Arts an intereeting paper on tii^ subs 
Voekker F-R.S- The chairman, Mi. 
leZ^Jaix that followed, referred to 
|.r.,;„! of thTmbj.ct. The use of su8« in 
'.„„,,.„ 4.1b. p^r he^ of t^ po|^'t«>u^ 
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wheat it may be said at present to be entirely a foreign {nrodneL; 
It is important, therefore, to consider the aonroes of supply of 
an article becoming to us one of prime necessity. A few yean 
ago Caba Aimished nearly one-half of all tlie sugar prodoOBd ; 
but as slave labour may cease in that island at any momept^ 
and in that case for a time there would be a serious aiminutioa 
in the crop, and as in most tropical countries the cane cn^ is 
dependent on hired Coolie labour, the supply of which is becom- 
ing both more costly and more uncertain, the growing increase 
of beet sugar is a matter not only of great interest, but of great 
moment. The countries in which it has made mostprogress are 
France, Germany, Austria, Russia, Belgium, and Holland. It 
is in those parts of these countries which most resemble oni 
south-eastern counties in climate that it has best succeeded. 
The middle and south of France are too hot for it. In the last 
four years the progress in these countries has been as follows, in 
tons : — 





1867. 


1868. 


1869. 


1870. 


France 


224,767 


213.904 


285,146 


300,000. 


Germany . 


165,014 


208,140 


215,407 


250,000 


Austria 


124,068 


101,601 


152,205 


176,000 


EuRsia & Poland 


112,500 


87.600 


132,500 


136,000 


Belgium . 


31,039 


37,078 


43,552 


50,000 


Holland, Sweden, 










and Italy 


7,500 


10,000 


12,500 


15,000 



Totals . 664,888 658,223 841,310 925,000 

The first three columns give the ascertained produce ; the 
fourth, that of last year, is the estimated produce, the actual 
produce not yet having been ascertained. Of the total produce of 
1870 nearly one-twelfth was imported into the United Kingdom. 

We haTe not space to quote Mr. Ca^rd's details. He sees no 
reason to dorbt that, with great advantage to all parties concerned 
we may bo^»e by a gradual introduction of sugar-beet growing 
into the Eastern, the Sorth-Eastern, and South Midland counties, 
to become profitable growers of a large portion of our con- 
sumption of sugar, without any injurious displacemert, possibly 
even with an addition, to our other agricultural produce. 

Mr. Sproule, of I> blin, writes to the Times : — " Within the 
past few years a great increase has occurred in the percentage 
of sugar extracted from the roots, partly owing to improved, 
processes of manufacture, and partly to the production of roots 
with a high perce tage of sacCAarine matter; and, judging 
from the pi jgress recei ly made, theie is no reason to suppose 
that in either of these departments anything approaching the 
limit of production lias been attained. There appears, therefore, 
to be a future for this manufacture, of which even those noj^ 
engap:ed in it can scarcely .orm a conception. 

" The manufacture p -esents this peculiarity, that, without the 
requisite local arrangements for the supply of roots, it would be 
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impfmddnt to inyest capital in buildings ; and in addition to the. 
dimcnlties incidental to the commencement of a new manufac- 
ture, it would scarcely be advisable to combine under the same 
anangement extensive agricultural operations. In a short time 
the demand would, as in all other cases, create a supply ; and 
if properly set about there would be no difficulty in making 
even the preliminary arrangements for the supply of roots from 
the fanners. This was not the difficulty which led to the 
failure of the attempt to introduce the manufacture in Ireland.** 



EXTRACTS OF MEAT. 

Db. p. MiTLLBB considers that the value of these Extracts in a 
physiological point of view is much overrated, and quotes in aid 
of his own researches those of Liebig, Kirchow, &c., in support 
of his views. He most positively asserts that neither directly 
nor indirectly should extracts of meat be considered as food, 
for they neither contain albumenous constituents, nor do they in 
any way prevent the waste of the organic matter which forms 
the body ; as they contain none of the nitrogenous principles 
which arrest decay. In small doses, these extracts promote 
digestion, and increase the circulation by the stimulating effect 
of the salts of potash they contain ; but in strong doses, espe- 
cially if the system be weakened by long abstinence, as in the 
case of convalescents from severe illnesses, they may produce 
very injurious effects. In such cases the system has lost a large 
quantity of chloride of sodium, and the potassa salts will there- 
fore, instead of performing nutrition, interfere with it, by their 
direct action on the blood globules, whereby the absorption of oxy- 

§en is greatly decreased, and by the predominance of such salts in 
iie serum of the blood, which only dissolve carbonic acid, and 
do not allow the normal quantity of that gas to be eliminated, 
thus impeding the access of oxygen, diminishing the circulation, 
and producing congestion. Medical men are exhorted to bear 
in mind that, if given alone, these extracts are no nutriment, 
and tend rather to keep the convalescent weak from want of 
nourishment, than to increase his strength and promote his 
digestion. 

AUSTRALIAN PRESERVED MEAT. 

"We can supply the meat consumers in G-reat Britain with 
excellent preserved beef and mutton (says the Melbourne Argtcs) 
at from 4^d. to 6d. per lb. ; already we manufacture nearly half-a- 
million pounds a week. Nor is our preserved meat an inferior 
article, whether in palatableness or nutritiousness. It is only 
inferior in quality to the best English fresh meat cooked in an 
unexceptionable manner, and that costs the consumer two or 
three times as much. To the great body of British workmen 
and their families, who must either eat second or third class 
butchers' meat or use animal food only at intervals, our pre« 
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seiTpd meftts would jyrore an ineetimftble booiif if only they' 
would teach themseWes the habit of eating them nfjpilariy.- 
They are made from beef and mutton in prime eondition ; they 
are so preserved that they will keep good for many yeara ; they 
are, for the most part, fi«e from bone, and therefore economical 
in the using. The whole process of manufacture is conducted 
with the most scrupulous regard for cleanliness, and no meat' 
is permitt^ to leave our manufacturers' premises until its quality 
and the siirociency of its enclosures have been submitted to the- 
most exigent tests. The principal Victorian meat-preserving 
houses are in the neighbourhood of Melbourne. The meat is 
preHerved by what is known as the chloride-of-calcium process, 
which expels all the atmospheric air from the tins, and aestro^ 
the germs of decay which the meat contains. The varioos* 
operations are under the management of skilled workmen, and 
neither care nor expense is spared that would contribute to the 
final success of the manufacture. The only fault which has 
been found with the result of all this labour, so far as we ha?e 
observed, is that the meat is sometimes overcooked ; but this 
blemish is more apparent than real, since the whole nutriment 
of the meat treated remains in the tins, and something in 
addition, inasmuch as a quantity of rich gravy is added to each. 
But there is reason to hope that this slight defect will be over- 
come before long. Our manufacturers are experimenting with 
this view, and they have already attained to results which afford 
reason to expect that by and by their efforts will prove entirely 
successful. 



ENGS^VINa UN GLASS. 

M. A. WiLBAUx finds that words and designs may be printed 
on glass, by the use of type made of any suitable elastic ma- 
terial. The printing ink contains, however, fiuoride of calcium 
incorporated with it. and when the glass which has been thus 
printed on is submitted to the action of hot sulphuric acid, 
sulphate of lime is formed, and hydro-fluoric acid set free, which 
immediately attacks the glass in the place of its birth. On 
subsequently washing off the ink stains, &c., the design is 
found to have been beautifully etched upon the plate. 



KATERIAL FOB PAPER. 

Thb British Consul-General at Havannah, Mr. Graham 
Dunlop, in his Report for the year 1870-71, observes that it is 
thought that the paper-makers of England should give some 
attention to the enormous quantities of fibrous tropical plants 
and trees which abound in Cuba. Successful experiments have 
been made by local paper-makers on the fibre of the bamboo 
cane, and on some of the creeping parasite plants indigenous to 
Cuba. The Consul hears that attention is being given in 
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.Jamaiea to the preparation of the fibre of the bamboo for the 
•paper-makers in America. This beautiful plant, or rather tree, 
.grows abundantly in Cuba, and could be purchased and crushed 
ftt Tery cheap rates. It is said to excel, for paper, all the fibrous 
.grasses of late used by our paper makers, and to mix easily with 
the linen-rag pulp and other more ordinary materials. 



FAFBB-KAKINO IN JAPAN. 

An interesting Blue-book has been published, comprising the 
Beports of our Consuls in the East upon the manufacture of 
paper in Japan, addressed, through Sir Harry Parkes, to Lord 
Granville. They will serve to show that, whether or no there is 
any real ground for fearing that the supply of rags for the 
-paper^makers here may fail, at all events in the far East there 
are resources which might easily be utilised and imported into 
the Weet. Messrs. Lowder, Annesley, and Emslie, each preface 
their reports by some remarks on what may be termed the anti- 
qnarianism of the subject, showing that the manufacture of sub- 
stances for the purpose of writing in Japan dates from the early 
part of the seventh century of the Christian era. Consul Lowder 
devotes his report mainly to an account of the cultivation of the 
paper-mulberry (Broussonetia papyri/era), its planting, cutting, 
preparation, &c., including the various processes of steaming, 
fttripping, drying, washing, removing the inner fibre, squeezing 
out the sap, boiling and pounding the fibre, making tne 
"Hanshi," drying, cutting it into sizes, and packing it. He 
'adds a brief account of the treatment of the •' tororo," a plant of 
the bean kind, which is also used for the manufacture of paper. 
Mr. Annesley gives a similar account of the processes employed 
in making paper out of the Japanese shrub " kiji," which, as he 
tells us, grows all over Japan, and is cultivated much in the 
same manner as the tea plant and mulberry tree. He says that 
there is no reason why this " kiji " plant should not fiourish in 
England, especially in places where the soil is damp. He adds 
a formal opinion to the effect that as the paper could no doubt 
be manufactured from this bark at a cheaper rate than it can be 
made from rags, and as it possesses considerable strength, and 
is applicable to an almost infinite variety of purposes, the culti- 
.vation of the plant in England is well worthy of a trial. Mr. 
£mslie devotes his report to a similar account of the planting, 
cultivation, and manipulation of the makoso or paper-plant, 
which appears to be equally suited to our manufacturing re- 
quirements. It should be added that Consul Lowder' s Eeport is 
illustrated throughout with most curiously coloured Japanese 
pictures, descriptive of every process of the manufacture in suc- 
cession, from the planting of the shrub down to the final process 
-of packing it for export in a prepared state. Each of the three 
Consuls also subjoins to his report a formidable list of the pur- 
poses to which the Japanese apply the paper which they manu,- 
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Ibctnre, iDcludiiig not onljr writing, drawing, and letter paper, 
paper for walla, for making notes, for wiappinff pavoeiB, for 
Government despatchea, &c., but alao for podMt nandkerdaeft, 
for umbrella coverings, for hair ornaments, for purses, for 
pocket-books, for tobaoeo-ponches, for fons, and fouLUy for nun- 
coats, like our Macintoshes. It appears frcm the corrn^wndenoe 
prefiied to the Tolnme, that the reports were originally prepared 
at the suggestion of Lord Clarendon while he was in office^ and 
that Tarions specimens of paper manofiictnre mentioned bj the 
Consuls in their reports have been sent home to be depoeitod in 
the South Elensington Museum. 



THK XASrUFACTUKB OF WOOD PAPKB. 

CouicT LiwixHAUFK, of Malmo, accompanied by a distin- 
guished Swedish engineer, recently came to England in search of 
the best machinery for so cutting up the wood of the Swedish 
forests as to permit of its being used in producing a good paper 
pulp, from which, without any mixture of esparto grass or ragi^ 
good paper, fit either for the printer or the writing-desk, may be 
produced. After going through Lancashire and Yorkshire and 
the other centres of machine manufacture, they went to Lydncy, 
in Gloucestershire, where, at the works of Ifr. James A. Lee, 
they saw machinery of which Mr. Lee is the inyentor and manu- 
facturer which promised to accomplish what they desired. 4t 
thoir request Mr. Lee went with them to Sweden, where, after an 
interview with numerous landed proprietors who have forests of 
spruce, and with Prince Oscar, Mr. Lee received orders for 
several sets of machinery. Since that time orders have arrived 
from other quarters. _^^^ 

CHINESE VABNISH. 

The Journal of the Society of Arts says that among the raw- 
stuffs sent by Br. von Scherzer from Fekin, was one c^ed schio- 
lias, a kind of varuish which is employed for varnishing all 
kinds of wooden things, and has the property of making these 
articles water-tight. Dr. von Scherzer has seen wooden chests 
in Fekin which have been over Siberia to St. Fetersbuig and 
back, and still remain sound and water-tight. Even baskets of 
straw, used for the transport of oil, are, by means of this varnish, 
made perfectly fit for the purpose. Pasteboard, by its use, be- 
comes, both m appearance and firmness, like wood. Most 
exposed woodwork is coated with schio-lias, which gives it an 
ugly, red appearance, but it gains in durability. This varnish 
was examined by the Australian Agricultural Department, and 
Dr. von Scherzei?s communication was fully corroborated. The 
" Wiener Gewerbverein " also made trials with it. By mixing 
together three parts of fresh, beaten, defibrinated blood, four 
parts of slacked lime and some alum, a thin sticky mass is 
obtained, which is inmiediately ready for use. Artides which 



1D9CHAVICAL AKD T78BFUL ABI8. 79 

are required to be particiilarlj water-tight are Tarnished twice 
or at most three times by the Chinese. In £arope this varnish 
18 not yet made, although it is one of the surest and best 
-'Ways of making wooden articles perfectly water-tight. 



THB nreriTUTB of citil bnginbbbs. 

Thb Ck>nncQ of the Institution of Civil Engineers have awarded 
the following premiums for papers read at the meetings during 
the session : — 1, A Telibrd Medal and a Telford Premium in 
Books, to Bemhard Samuelson, MJP., M. Inst C.E., for his 
" Description of Two Blast Furnaces erected in 1870 at Newport, 
near Middlesbrough ;** 2, a Watt Medal and a Telford Pre- 
mium in Books, to Jules Gaudard, civil engineer, Lausanne, for 
his paper on " The Theory and Details of Construction of Metal 
and Timber Arches ;" 3, a Telford Medal and a Telford Premium 
in Books, to Alexander Beazeley, M. Inst. C.E., for his paper on 
■* Phonic Coast Fog Signals f 4, a Telford Medal and a Telford 
Premium in Books, to Thomas Dawson Kidley, Assoc. Inst. CJS., 
for his ** Description of the Cofferdams used in the Execution of 
Na 2 Contract of the Thames Embankment ;" 5, a Telford Medal 
and a Telford Premium of Books, to James Price, M. Inst. CJS., 
for his paper on "The Testing of Bails, with a description of a 
machine for the purpose ;*' 6, a Telford Premium of Books to 
Walter Baleigh Browne, Assoc. Inst. C.E., for his paper '* On 
the Strength of Lock Gates ;" 7, a Telford Premium of Books to 
Sir Francis Charles Eiiowles, MJl., F.R.S., for his paper " On 
the Archimedean Screw Propeller, or Helix, of nuurimum work ;" 
8, a Telford Premium of Books to Hamilton Ela Towle, of New 
York, for his " Account of the Basin for the Balance Dock, and 
of the Marine Bsulways in connexion therewith at the Austrian 
naval station of Pola, on the Adriatic ;" 9, a Telford Premium of 
Books to G^rge Banks Rennie, M. Inst. C.E., for his " Account 
of Floating Bricks, especially of those at Cartegena and Ferrol ;" 

10, a Telford Premium of Books to Arthur Jacob, B.A., Assoc. 
Inst. C.E., for his paper on *' The Disposal of Town Sewage;" 

11, tlie Manby Premium of Books to Wilfred Airy, B.A., Assoc. 
Inst. C.E., for his paper on " The Arohimedean Screw for Rais- 
ing Water." The Council have likewise awarded the following 
Prizes to Students of the Institution: — 1, a Miller Prize to 
Frederick Harry Mart, Stud. Inst. C.E., for his paper on '* IVns- 
sian Railways — their construction, cost, and financial results ;" 
2, a Miller Prize to George Gatton Melhuish, Hardinghazp. 
Stud. Inst. C.E., for his paper on " Practical Aeronautics f b, 
a Miller Prize to Arthur Turnour Atchison, Stud. Inst. C.E., for 
his paper on *' The Theory of Energy, and its Application in the 
form of Heat to the Steam Engine ; 4, a Miller Prize to Henry 
Francis Joel, Stud. Inst C.E., for his paper on ** Bricks and 
Brickwork ;" 6, a Miller Prize to William Tweedie, Stud. In*** 
C.E., and a Miller Prize to Francis Wilton, Stud. Inst. 0,£. 
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their paper on " The Galcalation and Designing of Giiden;" % 
a Miller Prize to Henry Oliver Smith, Stod. InsL C.E., for Ini 

E,per on ** Materials employed in Sewer Construction f 7, a 
iller Prize to Killingworth William Hedges, Stod. Inst CJ; 
for his " Description of the ENimping Machinery employed at tb» 
Works of the Amsterdam CanaL" 



GOTEBNMBNT RBWABDS TO nmNTOBS. 

Fbom a Parliamentary paper it appears that during the ten 
years ending the 3 Ist December 1869, the following amounts w«e 
expended by the Ordnance Select Committee and the Department 
of the Director-General of Ordnance in experiments for trial of 
.ordnance and small arms: — Ordnance, &c., 233,327/.; small 
arms, 8,124/. These amounts do not include the cost of experi- 
ments carried out under the orders of the War 0£5ce, by special 
committees — such as the Whitworth and Armstrong Committee 
— nor the value of experimental supplies to the troops and 
to the gunnery ships. The details in the return include the fol- 
lowing: — Mr. Snider, Colonel Roden, and Mr. Wilson, 16,000/., 
for plan of converting muzzle-loading small arms into breech- 
loaders; Major Palliser for chilled projectiles, 15,000/., and 
7,500/. for plan of converting cast-iron guns ; Captain Moncrief^ 
for method of mounting guns, 10,000/., in addition to 1,000/. a' 
year salary, and 5,000/. as a final payment when his services are 
no longer required ; Mr. W. Hale, for rockets, 8,000/. ; Mr. 
Frazer, for construction of guns, 6,000/, ; Mr. Westley-Bichards, 
for breech-loading carbines, 2,375/.; representatives of Colonel 
Baddeley, for patent screw band for rifles, 1,500/. ; Mr. P. Pett- 
man, for concussion fuzees, 1,200/., in two awards ; Mr. Lancas- 
ter, for rifling guns, 4,000/. ; Mr. Clarkson, for compound material 
for cartridges, 1,000/.; Mr. Henry, for prize breech-loading rifle, 
600/. ; with numerous smaller awards to other inventors. 



CLOCKS AND CHBONOOBAPHS. 

Mr. Nobman Lockyer has specially devoted a lecture to the 
methods adopted for dividing and recording time. The ancients 
divided the day at all times of the year, from sunrise to sunset, 
into twelve hours of varying length ; and Uhe earliest clocks were 
adapted to this arrangement. Archimedes is said to have con- 
structed a clock with wheels moved by a weight ; and the flrst 
clock in England is said to have been set up in Old Palace Yard, 
Westminster, in 1288, by means of a fine paid by the Lord Chief 
Justice. After referring to other early clocks, Mr. Locker 
stated that they consisted merely of wheels moved by a weight, 
the means adopted to regulate the motion being successively a 
fly-wheel, an alternating balance, and an upright arbor, or 
weighted horizontal bar. An invaluable aid to astronomical 
science arose &om Galileo's discovery, in 1639, of the isochronal 



MECHANICAL AlTD USEFUL AST8. 81 

property of oscillating bodies snspeBded by equal strmgs ; and 
by Hnyghens, in 1656, applying this principle to clocks, thus 
saperseiding the balance by the pendulum. Still further progress 
"Was made by the ingenuity of Hooke, Clements, Graham, and 
Harrison. Mr. Lockyer, by the aid of diagrams, explaised these 
successive improvements, and then proceeded to exhibit in action 
a splandid modem astronomical clock, lent him by Colonel 
Strange, stating that the principles now demanded in such clocks 
are that the weight shall be small and the pendulum heavy, 
aad that there shall be as little connexion between the two as 
possible. He then adverted to the precautions necessary to be 
observed to preserve the pendulum from the action of tempera- 
ture as much as possible, and alluded to the advantages of the 
mercurial pendulum. The way in which the sidereal 24-hour 
eiock is used with the transit instrument was then explained 
aud illustrated, especially in what is termed " the eye and ear 
method," by means of which the time when a star crosses a line 
can be ascertained to the tenth of a second. Mr. Lockyer then 
referred to Sir Charles Wheatstone*s patent in 1840 for applying 
the electro-magnetic force to the record of very minute fractions 
of time, and then explained the construction of a chronograph, 
kindly lent to him by Colonel Strange, by means of which the 
results of astronomical work can be instantaneously recorded by 
the observer himself with the greatest ease. After noticing 
various forms of this invaluable apparatus as employed by Airy, 
Foncault, and othras, Mr. Lockyer concluded by demonstrating 
the great importance of chronographs in the determination of 
the longitude of distant places, such as Washington. — Royal In- 
sHiution Froceedings, 

ANNUAL INTEBNATIONAL EXHIBITIONS. 

The following is a complete list of the proposed arrangements 
from the Society of Arts Journal : — 1872. Cotton, jewellery, mu- 
si&il instruments, acoustical experiments, paper, stationery, 
printing, machinery for the group, and raw materials for all the 
above-mentioned objects. 1873. Silk and velvet, steel cutlery 
and edge tools, surgical instruments and appliances, carriages 
not connected with rail or tram roads, substances used as food, 
including agricultural products, drysaltery, grocery, preparations 
of food, wines, spirits, beer, and other drinks and tobacco, im- 
plements for drinking and use of tobacco of all kinds, cooking 
and its science, machinery for the group, and raw materials for 
fill the above-mentioned objects. 1874. Lace, hand and machine 
made, civil engineering, architectural and building contrivances 
and tests, including civil engineering; and building construction, 
sanitary apparatus and constructions, cement and plaster work, 
&c., leather, including saddlery and harness, leather and manu- 
factures of leather, saddlery, harness, artificial illuminations by 
all methods, gas and its manufacture, bookbinding of all kinds, 

F 
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machinery in general for the gronpi and raw materials used for 
all the above-mentioned objects. 1875. Woven, spun, felted, 
and biid fabrics (when shown as specimens of printing or dyeing), 
horol')gical instruments, brass and copper manufactures, hydru- 
lics and experiments, supply of water, machinery in genual for 
the ;^t)up, and raw materials used for the above-mentioned 
objects. 1876. Works in precious metals and their imitations, 
photographic apparatus and photography, skins, fur, fisathen, 
and hair, agricultural machinery and results, philosophical ia- 
stnimcnts, and processes depending upon their use, uses of 
electricity, machinery in general for the group, and raw materidt 
used fur all the above-mentioned objects. 1877. Furniture and 
upholstery, including paper-hangings and papier-mAch^ and 
gcncRil decoration, health, manufactures, &c., promoting, with 
experiments, machinery in general for the group, and raw mate- 
rials used for all the above-mentioned objects. 1878 Tapestry, 
embroidery, and needlework, glass, stained glass used in build- 
ings, glass for household purposes, military engineering, army, 
and accoutrements, ambulances, ordnance and small arms, cloth- 
ing and accoutrements, tents, camp equipages, and n^taiy 
engineering, arms, ordnance, and ammunition, naval architecture, 
ships' tackle, ships for purposes of war and commerce, boats, 
barges, and vesseh for commerce, amusement, &c., ships' tackle 
and rigging, additional clothing for the navy, heating and com- 
bustion with experiments, machinery in general for the groups 
and raw materials used for all the above-mentioned objects. 
1879. Matting of all kinds, straw manufactures, flax and hemp, 
iron and general hardware, iron manufacture, tin, lead, zinc, 
pewter, and general dressing-cases, travelling cases, &c., horti-. 
cultural machinery and products, use of magnetism, machinery 
in general for the grtmp, and raw materials used for all the 
above-mentioned objects. 1880. Chemical substances and pro- 
ducts and experiment<«, pharmaceutical processes, chemical pro- 
ducts, medical and pharmaceutical products and processes, oils, 
fats, wax, articles of clothing, hats and caps, bonnets and general 
millinery, hosiery, gloves, and clothing in general, boots and 
shoes, railway plant, including locomotive engines and carriages,. 
machinery in general for the group, and raw materials used for 
all the above-mentioned objects. 



THE DANGERS OF ANTHRACITE COAL. 

The Glamer TagUatt relates an example of the danger that 
people incur by burning Steinkohl (anthracite coal) to heat the 
rooms in which they sleep. In a house near the gasworks two 
families were residing, a tailor, and a day labourer, with his 
wife and five children. One morning at seven o'clock, the 
tailor was struck with the Fact that none of the family of 
the labourer had yet appeared, the doors of the apartment 
remaining still closed. This led him to suspect that all 
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was not right, and, in consequence, he gave information tc the 
^Kklice. These officers came and immediately forced open one 
of the doors, and discovered near the stove a child all but 
dead &om suffocation. When the second door was opened, there 
lay the mother with her face upon the floor, and grasping with 
both hands the right leg of her husband, as if craving assistance ; 
the poor man himself, meanwhile, being stretched on the 
ground uncosscious, and utterly incapable alike of saving him- 
self and rendfring her aid. It was stated in another paper that 
the latter died soon after, but, it appears, erroneously ; and it is 
hoped that all recovered, thanks to the medical assistance 
Trhich was procured without loss of time. No doubt the whole 
family would have perished but for the well-timed interposition 
of their fellow-lodger. 



THB INFLVRKCB OF COLD OK IBOK AND 8TBEL. 

It is generally believed by mechanical engineers that frost 
renders iron and steel brittle. Many civil engineers and a few 
philosophers who are versed in the theory, though not in the 
practice of engineering, express contrary opinions, and maintain 
that iron and steel are just as strong, if not staronger, in the 
coldest winter than in the hottest summer. It is of some impor- 
tance thus to classify the adherents to each faith, because we 
believe that the difference in the nature of the uses to which civil 
and mechanical engineers put iron and steel goes £ar to account 
f ir the diversity of opinion expressed. It is beyond question 
t'mt more tires and rails break in winter than in summer, and it 
is equally certain that in cold weather many vexatious accidents 
occur to try the temper of the mechanician,' which in no way 
annoy him in summer. We are not aware that these proposi- 
tions are disputed by anyone ; and those who hold that moderate 
ranges of temperature do not affect the strength of iron and 
steel, reconcile proved facts with their own theories by calling ' 
in some other cause than change of temperature to account for 
the phenomena the existence of which they daie not dispute. 
Thus, we are told that tires break in winter because they con- 
tract, on the wheels, and that rails are fractured because the 
frozen ballast is no longer elastic ; the destruction oi castings is 
explained on the ground that they are cooled too suddenly, and 
in this way the difficulties with which the believers in the 
unaltered strength of steel hare to contend are evaded, and their 
opponents are perplexed. It is worth while to consider this 
ion with a view to determine which party is right. The 
ig creeds have recently been brought somewhat promi- 
before the world in connexion with certain fatal railway 
ntp, the particulars of which must be fresh in the memory 
aders. — The Engineer. 
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COXPOUND ENGINES. 

If it can be shown thAt a Compoand Engine weighs less, ani 
takoB up smaller space in a ship than a non-componnd engine 
using steam of the same pressure, with the same measoie of 
expinsioQ, and developing the same power, then will a greet 
point he made in farour of the compound principle. But tUs is 
just the point which the compouna people avoid. When they 
are pn>s8ed they admit that their engines are veij heavy, but 
Kay the}', " Look at the saving in weight of boilers and coal due 
to the compound principle." This saving in boilers and coal is, 
however, not due to the compound principle at all, but to the 
UHC of large measures of expansion, which might just as well, for 
any reason so far shown to the contrary, be adopted in engines 
witli ningle cylinders. Will some one advocating the compound 
typo come forward and give particulars in our pages of the 
pn*cise weights of the various parts of a good compound and a 
^)od non-compound engine, working to the same power, with 
the same measures of expansion ? It will not do for us to 
])ro(luco at this moment the data we possess on the subject. It 
will Ih) better in every way for the advocates of the compound 
system to speak first. The objections based on the irregularity 
of propelling force are infinitely better founded than any others 
that can be urged against the expansion in a single cylinder 
syHtom, but they can be got over by using « two or three cylinders 
non -compounding instead of one. However, whatever the force 
of tliose objections may be, it is time that the relative merits of 
compound and non-compound engines should be argued on a 
basin of Facts between which a true parallel can be drawn. — 
The Engineer. 



RESPIRATOR FOR EXTDmUISHINO FIRES. 

Mr. W. Ladd has read to the British Association a paper 
" On a Respirator for Use in Extinction of Fires." It combines 
the advantages of the charcoal and the cotton-weol respirators. 
The respirator is intended to be fitted on the heads of firemen, 
and will enable a fireman to enter into the midst of any smoke, 
however dense. There is a sufficient protection to the eyes, 
by means of glasses. The results of an experiment with the 
respirator have been stated by Prof. Tyndall. In a small cellar- 
like chamber, furnaces containing resinous pine wood were 
placed, and the wood being lighted, a dense smoke was 
generated. In this room. Prof. Tyndall, and his assistant^ 
having on the respirator, remained for more than half-an-hour, 
when the smoke was so dense and pungent that a single inhala- 
tion through the undefended mouth would have been perfectly 
unendurable ; ajid they might have prolonged their stay for 
hours. The instrument had since been tested by Capt. Shaw, 
chief officer of the Metropolitan Fire-Brigade, who had taken 
the greatest interest in perfecting the instrument, attaching to it 
BuJtahh hoods. — AthencBum, 
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PETROLEUM FUBNACE. 

li. Saintb-Claibe Deviixe and M. Wiesnegg have pub- 

t. in the Bevue Hebdomadaire de Chimie Scientifiqtie et 

strielle, a description of an admirable furnace for the com- 

ion of the petroleum oils. It appears to be well suited 

laboratory purposes and for manufacture, the heat being 

great, and there is an entire absence of ash or smoke. 



STUFENDOVS IRON CASTINQ. 

* IE largest iron casting ever attempted has been successfully 
ved at the Klswick Ordnance Works, Newcastle-on-Tyne, 

' r the direction of Sir William Armstrong and Capt. Noble. 
^ a huge anvil block, weighing 125 tons, to be used with a 
on double action forge-hammer, for performing^the necessary 

^'ing for the 35 ton Armstrong gun. 



TRAMWAYS FOR LOin)ON. 

(From the BwUder, July 1, 1871.) 
The promoters of Tramway Bills, until recently, had a good 
'Tne in the current session of Parliament, many large and im- 
ortant concessions having been granted to Tramway Companies, 
'>y the House of Commons especially. Amongst these are the 
Paddington, St. John's Wood, and Holbom street lines, of seven 
miles ; the West London, of seven miles ; the London street (Ken- 
sington, &c.), nine miles ; London Street Extensions, three other 
bills, twenty -three miles ; with bills of the Metropolitan, the North 
Metropolitan, the Pimlico, Peckham, and Greenwich, and other 
companies, to whom powers have been given by the Commons to 
construct nearly 130 miles of tramway in London and its suburbs. 
In addition to these lines there are about twelve miles of tram- 
ways already open, and more than thirty miles to add to these 
that are authorised and partly constructed. When all the schemes 
already authorised have been carried into effect, users of the 
tramway cars, as well as users otherwise of the streets of London, 
will have very full means of judging of the value of the tramway 
system, and of its compatibility with other kinds of street traffic. 
Although so many important bills have passed the Commons, every- 
thing is not quite couleur de rose with the promoters, — there are 
flies in the ointment. It may not be much of a blow or discourage- 
ment that the Metropolitan Street Company are not to be permitted 
to take up or let down passengers on Westminster Bridge, or that 
they must turn round to the Embankment short of the Clock 
and be debarred from passing New Palace Yard, or cross- 
•T)T)roaches to the House. It is true that it detracts from 
t8 of traffic that there must be a break in the traro- 
ication between the Sanctuany and Bridge Street, 
and that the car^ must not emerge from the end of 
ce into the thoroughfare opposite the Admira^ 
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These, however, are Bot th« chief causes of disquietade, but 
rather the disposition on the part of the Legislatore to subject 
the tramway companies to the liability of having their powers 
and privileges cnt off summarily, by the lifting of the tramwEys 
on certain representations and findings. Mr. Dent's coBimittee 
passed the London Street Tramway (Extension, &c.) Bill, which 
includes, among many sections, one of above six miles in length, 
from Shepherd's Bush, by Uxbridge Koad, Oxford Street, and 
Hulbom, to Newgate Street. The committee, however, seemed 
to have a misgiving in sanctioning this project, and proposed a 
clause to the effect that the tramway should be removed at once 
if adequately proved to be a nuisance. On the remonstrance of 
the promoters, we believe, the clause was withdrawn, on the 
understanding that they would give a clause in the Lords. The 
Metropolitan Street Company got their Westminster, &c., Bill ia 
the Commons loaded with the condition that the First Commis- 
sioner of Works may order the removal of the tramway on the 
expiration of forty days after notice of removal has been laid on 
the table of the House. 

The impression is rightly gaining ground that Parliament is 
going too fast and too far in sanctioning tramways so freely and 
extensively as the Houses are doing. There can be little doubt 
that a reaction will set in, not against the tramways, but against 
the manner in which they are introduced, held, and conducted. 
The principles recommended by the vestry of St. George, Han- 
over Square, are certain to grow in public favour, namely, that 
concerning tramways the following things are desirable : — 1, their 
construction upon one broad, uniform, and comprehensive design, 
adapted to the wants of the whole metropolis ; 2, their corre- 
spondence in working ; 3, the control of the streets and street 
traffic in the hands of the public authorities ; 4, the whole pe- 
cuniary profit to the ratepayers. The tramways are in great 
favour at present ; the reaction will come when the streets have 
to be taken up, in two or three years, for the renewal of the 
wooden sleepers, which are of very poor quality, and not creosoted 
or otherwise treated for preservation, upon which the rails are 
laid. A weak point in the tramways, as hitherto constructed, is 
that they are much farther removed than even the railways fix>m 
being worthy of the designation " permanent way." In a few 
years there will be a necessity for constant repairs, that will 
greatly imperil the success of the tramway system, and this point, 
above all others, demands the attention of tramway promoters if 
they desire to escape an outcry in the future, in which users r.f 
the public thoroughfares, " frontagers," and the local authorities 
will be of one accord. — The Builder, 



BOAD STEAJfEBS. 



Notwithstanding the stupid restrictions on the running of 
steam carriages on roads, such as walking with a red fiag in 
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fioat of them, they are making progress. The severe frosts have 
pot these steamers, which have lately begun to rise in public 
opiaion, to a severe test. Happily, it is said, they have gone 
thrjngh it successfully. Mr. White, of Ketock's Mill, near 
Aberdeen, worked his road steamer regularly throughout the 
ftost. It runs between the mills and the town, a distance of 
three miles, part of which has a rising gradient of 1 in 10. Up 
this steep incline the road steamer bravely drew a load of seven 
tons, though the road was covered with solid ice. The wheels of 
tnese steamers are covered with india-rubber tires, and as india- 
rubber does not slip on ice, the steel guards are removed, and the 
engines do not slip. The question is a very important one as 
regards the practical value of the steamers, as they can now be 
used for regular traffic in very cold countries, such as Eussia and 
Canada, where sledging is commonly employed. The india-ruBber 
tires run over almost any kind of surface, and can consequently, 
it is believed, be used on the dry hot sands of India as well as on 
firo2sen roads. 

Thompson's road-steamers are about to be brought into use in 
India. It is intended to run them between two stations in the 
Punjaub, viz., Bawul Pinde and Jhelum, 68^ miles apart. The 
boiler is on the vertical principle, by which means a nearly 
uniform water level is maintained when either ascents or descents 
are being made, a thing in itself of great importance. The india- 
rubber tires are about 4j in. thick, and flatten with the weight of 
the engine, thus giving great adhesion and elasticity on bad roads. 
The engine runs on three wheels only, and in this way a small 
wheel base is obtained and great Sicility given for steerage. 
This train will on ordinary occasions consist of one, and on ex- 
traordinary occasions of two onmibuses, and will run the distance 
in seven hours, inclusive of all stoppages. One omnibus will 
carry 20 first, 20 second, and 20 third-class passengers, with 
50 cwt. of mails and luggage, which will be sufficient for every- 
day traffic. The steamers are well-known in the streets of 
Edinburgh. — The Builder, 



IS ST. pattl's cathbdbal safe fbom liohtniko? 

As St. Paul's is now undergoing extensive renovations, it may 
be well to call to mind the Fact that the Cathedral Church of 
St Paul has been three times burnt by fire and twice struck and 
burnt by lightning. Besides these more fatal events, other 
narrow escapes from similar accidents are on record ; and it may 
therefore be worth the while of those in authority to ascertain 
whether, in the various alterations which occasionally occur in 
such buildings, anything has been unwittingly done to destroy 
the perfect action of the apparatus invented for protecting this 
noble fabric from the effects of lightning. In 1870 the churcn 
most celebrated in London for its specimens of early English 
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architecture was, for the secoxid time in a quarter of a eentmy, 
struck and greatly injured by lightning ; and this ooeorzed frni 
sheer ignorance of the principles by wnich such bmldingB naT * 
be effectually protected. Scarcely a year ever passes in "MoL 
some (and sometimes sevoral) of our churches are not grostly in- 
jured by this cause, which a very small amount of forethoni^ 
might prevent. 

About 100 years ago, St Paul*s Cathedral had another very 
narrow escape from being struck by lightning the steeple of U. 
Bride's Church having saved it on that occasion. - A committee 
of the Royal Societv was thereupon requested to advise on a 
])lun for protecting the Cathedral from lightning. On examina- 
tion it was found that, with every facility of easy protection, the 
structure was in a most dangerous condition. There was a vast 
H mount of attracting material for the lightning, while from want 
of continuity in the various metallic conductors the only surprise 
was that it could possibly have escaped so long the threatened ' 
destruction. 

The plan proposed for protection was simple and efficacious, 
but time alters all things; and as oxidation of metallic sub- 
stiinces is supposed to destroy the power of conducting electiie 
currents, it may possibly be well to ascertain whether this result, 
added to the possible ignorance of workmen in making alterations 
and repairs during a period of a century, has really left the in- 
genious adaptations proposed in 1770 in efficient working order 
at the present day. 

The apparatus for protecting St. Paul's from lightning was 
totally different from any other lightning conductors. It con- 
sisted of a mobt ingenious mode of combining the various metallic 
portions of the building so as to secure perfect continuity from 
the summit to the base. When examined in 1769 it was found 
that numerous bretiks occurred between the various metallic 
portions, some being 40 feet and some 80 feet asunder. The 
plan then proposed was to unite all these into one continuous 
arrangement, and thus secure a passage for the electric fluid from 
any part that might be struck by lightning, and convey it into 
the earth. 

The cross and ball, which are both composed of metal, are 
connected by seven rods of iron. These descend through the 
leaden dome which covers the lantern, and pass through a strong 
timber frame. From this timber frame several large bars of 
iron pass obliquely into the stone-work of the lantern. Here 
occurred the first break of the continuity. This was remedied 
by four iron bars, one inch square, being placed in contact with 
the four iron rods, and carri^ down to the second set of rods 
already mentioned. Here a very large iron ring was placed in 
contact with all these bars ; and from this ring four more iron 
bars are carried down to connect all the parts previously men- 
tioned with the lead covering the great cupola, which is 48 feet 
distant. Prom this large metallie surface of lead covering the 



MECHAlf^ICAL kSB USEFUL ABTS. 89 

neat cupola the metallic water pipes are made to act as con- 
doctors, which discharge on to the floor of the stone gallery. 

From these pipes there was another hreak in the connexion, 
▼hich was remedied by adding large connecting pieces of lead, 
which unite the upper range of water pipes with those which 
descend still lower, and discharge upon the outside or drum part 
of the great cupola and deliver their water upon the roof of the 
church. Here another break occurred, which was remedied in 
the same manner by leaden connexions. From the roof last 
described the teaden pipes are continued perpendicularly to the 
ground, and enter the earth for three feet below the surface. 
By these various connexions a continuous communication is 
made from the highest point of the cross to the ground. 

The two towers at the west side of St. Paul's were found to 
be wholly unprotected. The north tower, with the pineapple on 
its summit, which is made of copper, was found to be 88 ft. dis- 
tant from the nearest metallic substance — namely, the lead 
covering the roof of the church. These were connected together 
by a bar of iron 1 J in. square, and from the roof of the church 
the communication with the ground was already completed by 
the arrangements made for the great dome. 

The other, or south tower, contains the great bell. Here there 
is an iron staircase inside, of great height, made to get at the 
clockwork. This staircase was connected at the upper end with 
the pineapple on the clock tower by a bar of iron l^ in. squaie, 
and from the bottom by a similar bar for a length of about 40 ft. 
reaching on to the roof of the church, and thence to the ground 
as previously described. 

These complicated connexions to secure this noble building 
from the destructive effects of lightning have been sufBcient for 
many years. It is certain, however, that many of them would 
now be differently applied if the work were to I e done at the 
present day. But without entering into the precise form which 
modem science would propose, it is asked whether it is certain 
that the various alterations and renovations which have been 
made during the last hundred years have really left all these 
various conecting links intact, and as effective as they originally 
were ; and is it at all certain that the " improvements " which 
have been made from time to time may not have removed some 
of these connecting links, seeing that several of them only con- 
sist of leaden bands, easily bent or separated, and of which the 
exact use would not be very obvious to persons ignorant of the 
precise object they were intended to answer ? It is doubtful 
whether such leaden connexions would now be used, as the 
copper protectors invented by Mr. Snow Harris many years ago 
afibrd a mode of connexion much safer and more perfect. — Letter 
to the Times, 
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OBBAT BALLOON JOUBMBT. 

An interesting scientiiic communication has been placed befcm 
the French Academy. It is an account of a balloon journey 
undertaken on December 2, 1870, for the purpose of observing 
the expected total solar eclipse risible at Oran, in Algeria. M. 
Jansenn, who communicates the paper, was himself the aeronaut, 
but the expedition was sent out by the Parisian 6K)vemment 
The huge balloon, " The Volta,'' was filled with illuminating gas, 
which gave it an ascensional power of 1,400 kilogrammes. The 
balance of this was made up by the following items : — ^The weight 
of the car with its network gear, 520 kilos. ; the weight of the 
two passengers, M. Jansenn and a sailor who accompanied him, 
150 kilos. ; for the necessary astronomical instruments, 160 
kilos. ; and the remaining 570 kilos, ballast. The Volta ascended 
at six A.M., and reached the village of Briche-Blanc at half-past 
eleven, having travelled a distance of 250 miles at the incredible 
rate of 50 miles an hour. At its first ascent^ It rose so slowly as 
to be scarcely out of the range of the Prussian bullets, horn 
which it was protected rather by the darkness than by the dis- 
tance ; but when it had passed so as to be above the river Eore, 
M. Jansenn saw the splendid sight of the rising sun, and then 
he remarked, as one of the strangest phenomena of the whole 
excursion, that the thermometer fell to eight d^rees centigrade 
below freezing point. M. Jansenn explains this by showing 
that the solar rays had first to disperse the vapours in the air, 
and that the radiation of heat from the balloon towards the sky 
necessarily increasing produced the fall in the temperature. This 
experience would support the theory so strongly entertained by 
some modem men of science, that the moon has the power of 
dissipating vapour and light clouds, and we know that the 
Hindoos actually pray for the intervention of the stars in the 
production of ice in Bengal during the night. Upon one prac- 
tical point, M. Jansenn gives very excellent advice : he suggests 
that the use of the anchor should be entirely disc€urded. It is 
his experience that this instrument either breaks, in which case 
it is worse than useless, or, if it resists, it occasions such a shock 
to the balloon as to be more dangerous than contact with an 
obstacle. M. Jansenn has substituted for it a guide-rope, which 
stops the balloon gradually by its friction on the ground. This 
apparatus needs only to be provided with bits of iron stuck in at 
intervals, which will catch up in its course objects which may 
stay its progress. — ITie Globe. 



ABE MEN TO FLY? 

The symbolical present sent of old by the Scythians to Darius, 
son of Hystaspes, was interpreted to signify that unless his men 
could swim through the water like the fish, or burrow through 
the ground like the mole, or fiy through the air like the biS, 
they should perish by the Scythian arrows. Two of the ex- 
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pedients deemed impracticable by the Scythians have been ren- 
dered possible by the skill of modern mechanicians and engineers. 
Men can now urge their way through the waves of ocean without 
waiting for favourable winds ; they have long since learned to 
tunnel through hills, and have now achieved the task of piercing 
their way through the mighty Alps ; is the time approaching 
when the third of the paths indicated to Darius by the Scythians 
will be traversed by daring men ? We speak of something more, 
of course, than of mere aerial voyaging by means of balloons, for 
the balloonist does not pursue his own course, but is simply 
carried along by the air; the wind bloweth (him) where it 
listeth, and not where, if he had the power, he might prefer to 
travel. The great problem which the aerial voyager has to solve, 
is to learn how to direct his path through the air as the captain 
of a steamship selects the course on which he will proceed, or as 
the birds direct their path when migrating on the approach of 
winter. Are we to suppose that men will presently be able to 
accomplish this feat ? It would seem at least that scientific men 
consider the feat to be possible ; for an aeronautical society has 
now been for several years in existence, and in its ranks are 
many well-known men of science, while its president, Mr. 
Glaisher, is well known not only as a man of science, but as an 
aeronaut of some experience. It is also worthy of notice that 
mechanicians no longer despair (as lately) of mastering the 
serious mechanical difficulties involved in the problem. They 
not only believe flight to be possible, but give sufficient evidence 
in support of their opinion. — The Spectator. 

COPPER BALLOONS. 

John Wisb, of Pennsylvania, the aeronaut, recalls his sug- 
gestions for the use of Balloons for the capture of the fortress at 
Vera Cruz, during the war with Mexico, in 1843. He proposed 
to elevate balloons above and near the fortress, to a height of 
from one to five miles, with cable attached, and then to hurl 
down explosive shells in such numbers as to render the fortifica- 
sion untenable. Mr. Wise thus describes a copper balloon of his 
own invention. One of 200 feet in diameter could be constructed 
of copper weighing one pound to the square foot, which, de- 
ducted from its ascensive power when inflated with hydrogen, 
would leave 68 tons of lifting power. Such a machine, con- 
structed inside a framework from which to solder it together, 
could be easily inflated, by the expansion of a cloth balloon 
inside of it filled with atmospheric air, and then the hydrogen 
was introduced between the inside copper surface and the bag of 
atmosphere, so that, as it filled with gas, the atmosphere and its 
envelope would be expelled from its lower orifice. To meet the 
necessity of the expansion and contraction of gas in the copper 
war-ship, it would have to be supplied with an India-rubber 
diaphragm in its lowermost section, which would rise and fall 
agreeably to the necessity as it occurred. — Scientific American, 
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AUTOMATIC WEIGHING AND CLASSIFTIKG HACHINE. 

One of the leading mechanical attractions at the Conversazioiie 
of the Institution of Ciyil Engineers was an Automatic Weighing 
and Classifying Machine for coins and counter-blanks. This 
was exhibited by Mr. J. M. Napier, and is one of a number 
about to be sent to a foreign mint. The apparatus has a 
hydmulic motor, and stands upon its own base, and indepen- 
dently of the building floor, in order to prevent the inaccuracy 
arising from vibration, is enclosed within a case having glass 
sides and a metal top. The coins to be weighed are passed 
down a trough through an opening in the cover upon the weigh- 
ing table, and by a most delicately adjusted balance, the weigh- 
ing table remains stationary, rises or falls, as the coin is just, 
light, or heavy ; if the former, the feed movement which pusher 
the coins forward one by one to be weighed advances with a 
second coin, the first is thrown off, and passes down a hopper 
into one of three openings leading into its proper drawer beJow. 
If the piece is too light, the slight difference of balance shifts 
the hopper over another opening, and if too heavy over a third, 
the coin being always pushed off and sent into its proper recep- 
tacle. In this way and by this apparatus the coins or blanks 
are weighed and sorted at the rate of 30 a minute. This speed 
is the highest practicable, as any increase is found to disturb 
the perfect accuracy of the machine. — Mechanicf^ Magazine, 



BALLOTING APPARATUS. 

At the late Conversazione of the Institution of Civil Engineers 
was exhibited a very ingenious Balloting Apparatus by Messrs. 
Haddan and Imray, which was manufactured by Messrs. Saxby 
and Farmer, of the Canterbury Eoad, Kilburn. In this appar 
ratus the voter enters a chamber, on the wall of which the 
names of the candidates are written. Under each name there is 
a handle which projects from the wall. The pulling down of 
any handle registers a vote for the candidate whose name is over 
the handle. The apparatus can be set so as to enable the voter 
to give one, two, or more votes, according to the number of can- 
didates to be elected. The vot«r can only pull one handle at a 
time, and having pulled down the permitted nimiber cannot pull 
down more. When the first voter has left the chamber, the 
official in charge pulls a latch to open the door for the admission 
of the next. This releases the handles that had been pulled 
down. Thus, the second voter has no knowledge of the votes 
given by the previous voter, but finds all the handles ready to 
be acted upon as he may elect. The votes are recorded by 
mechanical counters, one to each candidate. These counters are 
concealed while votes are given, so that the voting is kept abso- 
lutely secret. At any desired intervals they can be inspected to 
order to ascertain the state of the poll. 
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ASPHALTE PAVEMENT. 

In the Year-Booh of Facts^ 1870, we described the experi- 
mental carriage-'ways of Asphalte in the Poultry and Cheapside. 
Lombard Street has since been laid, as an experiment, with 
Limmer asphalte, a substance deriving its name from mines 
which produce it, situate at Limmer, near the town of Hanover. 
It has been many years in use in several of the large cities and 
towns on the Continent, but practically is comparatively little 
known in this country. At the International Exhibition of 1851 
it obtained the prize and was awarded a gold medal ; again, at 
that of 1862, a prize and a gold medal ; and a prize and medal 
at the Industrial Exhibition at Hanover in 1859. It has been 
the subject of what may be called a crucial test on part of Ber- 
mondsey Street, Borough, which is daily traversed by traffic of 
the heaviest kind. The trial to which it is to be put in Lom- 
bard Street is being made with the express permission of the 
Commissioners of Sewers, who are charged, as is generally 
known, with the maintenance of the streets of the city and their 
control in several respects. The thoroughfare there covers about 
1 ,700 square yards, and the contractors have engaged to pave 
600 yards of it with that particular kind of asphalte gratuitously, 
and to keep it in repair for two years, as a consideration for the 
permission to test its qualities. It is laid down in a boiling 
liquid state in two separate layers, each about an inch thick, and 
rests upon a bed of Portland cement concrete nine inches thick. 
When complete it presents a level surface to the eye, and is said 
to be comparatively noiseless from carriage traffic, and suffi- 
ciently rough on the surface to lessen, if not wholly prevent, the 
danger of horses falling upon it. It \s also said to be free from 
a tendency in some other kinds of asphalte to become " wavy " 
on the surface, and so to collect the rain in little pools. For 
years Lombard Street, as the great centre of the banking quarter 
in the City, has beei paved with wood, but the thoroughfare has 
lapsed into ruts in many places and fallen into disrepair in 
others, and the Comnissioners have taken advantage of the op- 
portunity of testing the new substance. Latterly, they have 
t ubjected the Val di Tmvers compressed asphalte to a trial in 
Threadneedle Street, Old and New* Broad Streets, and, upon a 
larger scale, in Cheapside and the Poultry, with satisfactory 
results upon the whole, and their engineer, Mr. Haywood, has 
reported favourably with respect to it. With the same desire to 
promote the public convenience, they are now affording facilities 
for testing the rival asphalte. 



THE BSIDOES QF LONDON. 

Mh. Henht Cabb has read to the Royal Institute of British 
Architects a paper on " The Bridges of London." The points 
of view from which Mr. Carr considered the subject were — histo- 
rically, as connected with the varying circumstances of the 
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metropolis in enrly and later times ; simply as a means of com- 
munication considered with reference to Uie localities on each 
side of the river, and to the traffic as developed by increased 
population and trade ; as mechanical structures, solely with le- 
ference to strength, stability, and efficiency for the duty re- 
quired ; and as architectural works in the more common accepta- 
tion of the term — namely, as works of art. In dealing with the 
first point, he said it seemed clear that during the Saxon reigns a 
timber bridge was carried across the Thames about the site of 
the present London Bridge. This timber bridge was many 
times wholly or partially destroyed, the Danes at times being 
the destroyers ; but it was as constantly renewed until the ori- 
ginal stone one was built, and this, commenced in 1176, was 
not completed until 1209, the funds for its erection being col- 
lected by one Peter of Colechurch, who preached on the national 
necessity of a stone bridge. The after maintenance of the bridge 
was for many generations regarded as a pious work, and the 
bridge was classed with hospitals in exemptions. 

Mr. Carr then proceeded to give many interesting detiuls 
connected with the history of the bridge, and he stated that the 
Corporation had to repair it on the order of King John in 1213, 
but in 1249 Henry III., who then quarrelled with the City, 
took the income into his own hands. In 1252 the bridge was, 
however, found to be under the Corporation, and at an early 
period the " Bridge House" was used to store com during times 
of famine, and ovens were then erected for baking for the poor. 
In 1594 a demand by Admiral Hawkins for com and the use of 
the ovens for the fleet was successfully resisted by the Corpora- 
tion. In the years 1465-1482 and 1506 the expenditure on the 
oridge and the rentals seem to have been from 650/. to 815/. 
In the years 1533 to 1664 the rental ran up from 840/. to 
2,054/., and from 1727 to 1753 the rentals were from 3,299/. to 
3,843/. In 1685 the first widening was made, increasing the 
width from 1 2 to 20 feet. The question of a bridge at West- 
minster was mooted in the reign of Charles II., but the project 
was opposed by the Corporation as likely to injure the interests 
of the City to a most alarming extent. In fact, it was urged 
that " London would be destroyed if carts were allowed to cross 
the Thames elsewhere" (than over London Bridge). *'The 
rich City prevailed with the money-spending Monarch, and the 
bridge of Westminster was postponed for three generations." 
In 1750 Westminster Bridge was thrown open, and ten years 
afterwards the houses on London Bridge were entirely removed, 
and the bridge was widened in the roadway to 43 feet. Nine 
years afterwards — namely, in 1769, old Blackfriars Bridge, 
pulled down a few years ago, was opened, and was 45 feet wide ; 
Waterloo Bridge, 42 feet wide, was opened in 1817 ; Southwark, 
the same width, was opened in 1819 ; new London Bridge, with 
an increased width of 11 feet over the old, was opened in 1831 ; 
new Westminster Bridge, with an increase of 42 feet in width 
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over the old, was opened in 1862; and new Blackfriars, with an 
increased width of 30 feet over the old, was opened in 1869. 
This formed the history of the bridges between London and 
Westminster. 

On the second point, that of *'the bridges considered |ui a 
means of commnnication," Mr. Garr held that bridge communi- 
cation between the two sides of the river was needed in the 
neighbourhood of the Tower, and he maintained that the widen- 
ing of London Bridge would not remedy the want, as the ap- 
proaches to the bridge were not sufficient to meet an increase in 
the bridge itself. The utmost which could be attempted was a 
proposal to add 27 per cent, to the footpath, and the advantage 
of this, he said, would be evident to anyone who watched the 
traffic at certain periods of the day. The carrying out of this 
suggestion — the pushing out of the parapets over the cornices — 
would not interfere with the general elevation of the bridge as 
seen from the river. He urged that the great object should be 
to divert the traffic westward over Southwark Bridge, and he 
pointed out that the steep approaches to the bridge and its 
narrow width must be remedied before it would become of 
general use. 

Mentioning the other bridges, he said it was desirable Water- 
loo Bridge should be thrown open toll-free, though this was not 
to be expected under the circumstances that the bridge pays 
annuitants a good sum, but the original shareholders nothing. 
Lambeth Bridge, he then went on to say, was built to meet a 
supposed want, but it was singular how little traffic really went 
over it, and the toll was the great cause of this limited traffic. 
Vanxhall Bridge had suffiared a loss by the formation of the 
Southern Thames Embankment, and Chelsea Suspension Bridge 
was one which he held would become of still greater importance 
in time to come, when the southern side was more populated. 

The reader then entered on a lengthy description of the 
bridges as mechanical structures, with reference to-strength and 
stabUity, and the technical points relating to the foundations, 
not only of these bridges, but of the railway bridges — ^the 
Charing Cross (South-Eastern), the London, Chatham, and Dover 
(at Blackfriars), and Cannon Street (South-Eastern) — were 
given in detail. Considering the bridges as works of art, he 
acknowledged the difficulty the builders had had in having to 
throw the London bridges from the high ground on the City side 
to the low ground on the Surrey side, and he dealt with the mate- 
rials used in bridge-building, discussing the various qualities of 
stone, stone and brick, and iron. — From the Times, 

FLOATING BBEAKWATEBS. 

Mb. Caboux, A.B., has read before the Society of Engineers 
I paper on these proposed Breakwaters. One of the most impor- 
tant points in connexion with Floating Breakwaters is that the 
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theory of the aetion of the waves be thoroogfalj nnders 
The author, therefore, devoted a portion of the paper to 
Babject, and described the origin of waves, their diviaon 
two principal kinds — ^namely, waves of osciUadon and wai 
translation. The effect they produce npon obstacles and i 
tores in the sea ; the conversion of a wave of oscillatioi 
one of translation, and consequently the formation of bret 
were points also treated of. A question which has for a 
time engaged the attention of those having nu£rine engine 
works in hand is the depth to which the influence of the ^ 
extends. Upon this depends the whole theory of floating I 
waters. Taking an average of opinions, Mr. Cargill asf 
that at the depth of 15 feet below the surface the influe 
waves practically ceases, and that we then have what he 
the zero line, a place of no motion. It may be added 
actual experiment has confirmed this hypothesis. There c 
no doubt as to the truth of the objections urged against 
breakwaters. In the first place, there is their enormous 
secondly, it is practically impossible to construct them in 
localities where they are urgently required ; and, thirdly, 
they are built they cause the deposition of silt to such an < 
as m many instances to render them in a few years com] 
useless. The cost of existing examples of solid breakwa' 
stated by the author to range from 150/. to 415/. per foe 
It appears, also, that it requires an annual expenditi 
15,000/. to keep Plymouth Breakwater in repair. The firs 
of floating breakwaters was probably taken from an obser 
of the effect produced upon waves by the presence of 
natural obstacle in the sea, such as reeds and seaweed. 
Gulf- weed is a well-known instance. It has been found 
although its depth does not exceed a couple of feet, yet, e 
strong gales, there is perfectly calm water to leeward of it 
Having described the different kinds of so-called fl( 
breakwaters which have appeared at various times, Mr. C 
arrives at the conclusion that they are all crude and i 
feet, as was, in fact, shown by their failure. He con 
that, in a permanent structure designed to fill so impor 
duty, timber must be rejected, and wrought iron employed 
also states that floating breakwaters designed on the 
screen principle, or with only one row of cylinders, ho 
true in theory, will not answer in practice. The type of fl 
breal^water Mr. Cargill proposes, as calculated to fulfil f 
cond^ons demanded of it, is one which is composed of a m 
of sections about 100 ft. in length. Each section is in the 
of a triangular wedge, with the apex towards the sea. 
wedge is right-angled^ and has one horizontal and one s' 
surface. The horizontal surface is nearly level with the ' 
while the sloping side extends from the apex to the bott 
the perpendicular to the depth at which the plane of no n 
is situated. In the breadth of the breakwater, which is 
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wholly of wTOught-iion lattice framework, is a series of 
al or inclined plates with intenrals between them, in- 
ng in depth from the sea face to landward. The theory of 
!tion of the breakwater is that, in passing through these 
IS as well as through the lattice work, the wares would be 
lally and successively disintegrated and strained, as it 
of all their -violence, until they reached the landward side 
e barrier in a state of complete quiescence. The cost of 
structures is put at about a tenth of that of the average 
»f the solid structures. In the discussion which followed 
wading of the paper, the principle of the floating breakwater 
»sed was pronounced correct, but the question of mooring it 
raised. The opinion however, of naval jnen present wa» 
iiere would be no difficulty whatever upon the point, inas- 

as the floating breakwater was aptly represented by a 
and was not at all analogous to a solid body such as a ship, 
1 offered great resistance to the water, and consequently 
;ht a considerable strain upon her cables when anchored. 



A CHANNEL TT7NNKL. 

t. Geobob Eeminoton has addressed to the Tifnes the fol- 
g letter upon this subject : — 

e completion of the Mont Cenis timnel, which may be looked 
as the greatest engineering triumph of the age, not even 
•ting the Suez Canal, the advantages of which are only now 
ning to be realized, ought to be sufficient to stimulate this 
ry and France to increased exertions to carry out that still 
important engineering work, the tunnel under the Channel, 
at such a work is not only practicable but easy, I have from 
to time during the past few years endeavoured to show, but 
ne must be laid to avoid the chalk and follow the Wealden, 
1 contains thick beds of clay, extending between Bungeness 
5ape Grisnez ; and therefore there would be no possibility 
meting with sea water at the depth of 100 ft. below the bed 
3 Channel, at which level the tunnel would be constructed, 
ise this formation is not, like the chalk, porous and full of 
•es, but being a diluvial fresh-water deposit, the greater 
of it is as impervious as the London clay, and the tunnel can 
Qstructed with as much ease and certainty as was experienced 
e construction of the tunnel sewer under Oxford Street. 
I comparing the Dungeness and Cape Grisnez line with the 
which has been proposed between Dover and Calais, the 
oters of which state that they require the Governments of 
and and France to unite in giving a guarantee of 2,000,000/. 
be purpose of constructing two trial driftways through the 
c, it must be borne in mind that 1 oth the upper and lower 
L crop out in the Channel, and in the deepest parts of it are 
t bare of any plastic covering to resist the great head of water 
e encountered. These driftways," therefore, can only be 

o 
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looked upon as experiments, and, if successfullj carried out, 
which, for the reasons above stated, seems impossible, the farther 
sum of at least 8,000,000/. is required for the tunnel ; whereas I 
contend that a tunnel for a single line of railway can be carried 
out between Dungeness and Cape Grisnez in less than half tho 
time and at less expense than the sum required for the two drift- 
ways, and when completed it would be available for traffic, and 
therefore the more speedily remunerative. 

A single line tunnel once constructed, with bays or recesses at 
intervals, on one or both sides, a second tunnel can be carried 
out even in less time than the first, as described long ago in my 
communications to the Board of Trade, and in this way the re> 
quin'nients extended according to the amount of traffic to be 
aocoinmrMlated, but all that would be required from the two 
OovornmentR would be the guarantee on the cost of constructing 
the first tunnel, and I am convinced that it would be better dis- 
posed if applied to the construction of a line between Dungeness 
and Cape Grisnez than in experimenting on the drijftways throng^ 
the chalk. 

On further comparing the two projects, it appears that the 
lengtli of the Dover and Calais tunnel under land and sea will 
be 29^ miles, and the Dungeness and Cape Grisnez line 28 miles, 
assuming both to be at equal depths, and to have equal gradients 
from the approaches ; that on the latter line there is an extensive 
shoal covered only by a few feet of water at low tides, and there 
it would be easy to construct a shaft, by which means the works 
of tunnelling would not only be effected more rapidly, but th» 
shaft would serve as a more perfect means of ventilation. 

TtH'fo are many other advantages in favour of the Dungeness 
and Cape Grisnez line. It would be more central as reganls the 
existing railways ; more in the direct line between London and 
Paris. The spoil from the excavations could be advantageously 
di>«<posed of in reclaiming and bringing into use an e 'tensive tract 
of land now of but little value, and there are plenty of materials 
at hand which may bo made use of in constructing the works. 

In conclusion, I may remark that in all river and sea works, 
when it i& desired to keep out the tidal water during the time of 
construction, and in the bottoms of docks and canals, clay is the 
material best adapted for the purpose ; and I believe that the 
majority of engineers and contractors will agree with me that to 
insure success in tunnelling under water, clay is the best, if not 
the only material that can be relied on. 



NEW BUILDINGS AT SOUTH KENSINGTON. 

The general scheme for the South Kensington Museum baa 

been sanctioned, and is to cost, we believe, some 400,000^., 

towards which Parliament has hitherto voted grants of about 

25.000/. a-year. These new Science Schools have been three 

jenrs in building, have cost 42,000/., and will cost about 
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B,OO0^. more before the; nre fioislied. They are mMdded to be 
ooanected bj an armde with another Eimilar block of Museuma 
iltkI Offices, also facing the same side of the EihibitiOD lUxtd. 
'J'he vacant space opposite in to be appropriated to a Natural 
History Museum, which is W be joined to the existing buildings 
try s sort of Scidge of Sighs iMoBsing the road at the upper end 
of the Science Scboola. Thn proniium for n design for the 
Natural Hislorj' Huseum had been awarded to CaptHiin Fowke, 
but after his death Mr. 'Waterhouse was requested to prepare 
nnother design, which will be Qothic, and thus, it is to be feared, 
n -violent and dangerous contrast to the South EeasingtoD build- 
Id^s — a contrast wbieb Captain I'owke had earefullj avoided, 

Xbe now Scionce Schools are built of brick founded on con- 
crete, the lowest and the highest slorejs being faced with bloiks 
of terra-cotta. The treatment of the body of the building is red 
bnick facing dressed with terra-cotta in plain and moalded 
lilocks, and the first thing which strikes the «je is the deep 
xich red of the brickwork and the play of colcwr in ita enrfa«e. 
readeriog it agreeable to look npon and j^eeming it jrom 
TDODOtony. There is still some softneas in it on the most glaring 
iliiy, and still somewiirmth on the iiioet (jlooroy. The bricke 
t\Te Farebam brickn, 6uch as have been iiseil in St. Thomas's 
Hospital, and the rich colour is ptudiiccci hy rubbing their outer 
eurfaces amooth to a gauge on a revolving metal tftble, a process 
which about doubles theb cost. The courBts are laid wiwi great 
nii-ety ; common morUr is m^ -spFeaii upim them with a trowel, 
1'Ut each brick is dipped in a tub of a fine liquid compound, and 
then placed in position. Colonel Scott, C,B., R.E., is the archi- 
tect of the bailding, and bis chief idea in denigiiing the Exhi- 
bition lioad front has been to obtain a good bold contrast of 
light and shadow. To this end. parts of the building are 
brought into massive projection. The wings ccme fonrard and 
are tied together by lerra-cotta arcades above and below. The 
upper part of the lower arcade fifrma a balconj to the flrat 
floor, and the interiors of its arches are filled in with m^oljea, 
— Mhe deep reccxees and Ihri^ws light into the 
^IgMta columns whii^h support this arcade 

_. " 

■blmed, so llinl frimi nne point of view we 
flfegn. fmm thF' iiif.uu on the uppermost 
^Hb on th^^Kcst. Tilt; drums are separated 
liiid a branch of the 
:k of the seeond and 
The under part of tlw 
■A storey i* weU sup- 

I iiiijk close to notice the 

II < leauty in stnne. This 

tkf abruptly-terminat 




100 THB TSAB-BOOK OF FACES. 

brickwork of the body of the buildine. The eye leqniicB that 
the brickwork should have been carried to the sunmiit in places, 
and this need is the fault of the building. The pediments of 
the wing» are to be filled in with encaustic tessere, and the 
spaces left baire under the windows of the ground floor will he 
ornamented with iron grilles. This building is an excellent 
example of the effective use which may be xnade of tena-eotta 
in cnnjunction with brickwork. — Times. 



THB INTEBNATIONAL BXHIBITION. 

The first of *' a series of International Exhibitions of the Fine 
Arts and of Industry *' was opened at South Kensington on May 1 
)y the Prinoe of Wales, on behalf of the Queen, and was made 
the occasion of an imposing State pageant. To most people 
Gvreat Exhibitions have become somewhat trita and even tire- 
some: That of 1861 was new, instructive, and delightful. When 
this glittering casket and the treasures it contained passed away, 
one or more Crystal Palaces were established among us in pe^ 
manence ; and about nine years ago there arose another Great 
Exhibition, displaying two vast domes t)f glass each larger than 
the dome of St. Peter's. That, too, was successful ; but the 
parent Exhibition was copied without being improved upon both 
at home and abroad, until the plan which 20 years ago was so 
novel and agreeable seemed worked-out and wearisome. Other 
causes contributed to the growing unpopularity of G-reat Exhibi- 
tions fashioned after the first model. Manufacturers and in- 
ventors found it exceedingly expensive to exhibit, while, after 
incurring the expense, thoy might chance to be robbed of the 
merit due to them by some accident or prejudice. Having 
regiird to these conditions) the Eoyal Commissioners of 1851, by 
whom the present Exhibition is promoted, wisely determined tu 
alter materially the conditions on which it and its successors 
should be based. To begin, this is not a *' Great" Exhibition 
in the conventional sense. It is not a Noah's Ark into which 
all industries, products, and inventions are admitted, classified, 
and hurriedly placed according to their supposed merit. The 
manufactures now shown are confined to woollens, worsteds, 
and pottery. Next year two or three other industries will have 
their turn. Every year, however, the Fine Arts, giving that 
phrase a liberal interpretation, will be represented ; so will 
works of scientific invention and horticulture. Lastly, with a 
view to ease both the minds and pockets of Exhibitors, the 
Eoyal Commissioners have discarded the system of medals, cer- 
tificates, and prizes ; they appoint in each department a Com- 
mittee of Taste, who, as at the RoyHl Academy, decide whether, 
having regard to the space at their command, the objects sent 
are worthy of admission ; and every object admitted then stands 
en its own merits, no personal, trade, or international jealous/ 
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betog created by awards which may be just^ but which, through 
accident or bias, hare often hitherto been unsatisfactory. 

It is necessary to explain at starting how the new Exhibition 
de^wurts from tradition, not aiming, like its predecessors, to con- 
tain a little — or rather a good deal^of evenrthing, and being 
therefore much less bewildering. The buildmg itself, too, is 
utterly unlike those of 1851 and 1862. There is no transept, 
glowing in the sun ; there is no nave, and there are no domes, 
Jarge or small. Take the gardens of the Eoyal Horticultural 
Society for a quadrangle, and they make a magnificent one; 
imagine galleries of one and two storeys as quadrants, connected 
with the Albert Hall and utilising the arcades of the Horti- 
cultural Society with a portion of the old galleries of the Exhi- 
I)ition of 1862 upon the south, and you have a rough idea of the 
International Exhibition of 1871. — Ibid, 



STBA.M TBA.NSPOBTS IN THE INTERNATIONAL EXHIBITION. 

In no direction are there greater efforts making at the present 
time than in the application of Steam to travelling on common 
roads, and to the transit of goods and materials. Among the 
Traction Engines, Messrs. Eobey, of Lincoln, had a capital road 
steamer, fitted with Thompson's india-rubber wheel tyres. The 
power of the example contributed to the Exhibition is eight 
horse-power nominal ; its cylinders being 6i|in. in diameter ; the 
stroke 9 in. ; revolutions 220 per minute. The furnace and pot- 
boiler have a vertical arrangement. Although of so small 
nominal power, it is said, nevertheless, to be capable of develop- 
ing, with the gearing, about 40-horse power, by employing steam 
of a very high pressure, and running at a very quick speed. 
The boiler is made of the very best steel plates, and is double- 
rivetted throughout, the utmost care being taken in its manufac- 
ture. It is tested by hydraulic pressure to 300 lb. per square 
inch, and afterwards worked under steam of about 180 lb. 
Before leaving the works the extra safety valve is set to blow off 
&t 150 lb., and as this is locked up out of reach of the driver a 
greater pressure than this cannot be attained. This leaves a 
wide margin, as the bursting pressure of the boiler is about 
900 lb. This class of engine is intended for light goods or 
passenger traffic. It will draw a heavy train, say 20 tons, on 
ordinary roads, at from 2^ to 6 miles per hour, or an omnibus or 
a light luggage van at from 4 to 8 miles. The engine is at all 
times under control, and can be guided, stopped, or started with 
the greatest facility. One of the objections raised against the 
ase of such engines on common roads has been the danger from 
sparks thrown off from the funnel ; this has been completely 
obviated in Mr. Robey's engines by an improved spark-catching 
chimney, which effectually arrests and extinguishes the sparks, 
and not having anything on it which can get out of order or wear 
rapidly away, makes a valuable and permanent improvement. 
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These road steamers are daily coming into more and mon 
general use, especially in countries where the railway accommo- 
dation is limited, and to none more than to this persevering fiim 
will the steam-road work of the future be more thoroughly 
indebted. 

Messrs. Aveling and Porter also exhibited a Locomotive Steam 
Engine constructed for drawing heavy loads over ordinary roads. 
It is constructed with the special view of being used for military 
purposes, and it has been their object to combine the greatest 
practical strength in the design with a weight not exceeding 
that of one of the 64-pounder guns forming its train when pass- 
ing over pontoon or other temporary bridges. It is of C-horse 
power nominal, with a single cylinder 7} inches in diameter;, 
this is jacketed and placed upon the forward part of the boiler 
to prevent priming in steep ascents. The steam is taken into 
the cylinder from the dome or steam chest on the top of the 
jacket without the intervention of steam pipes either inside or 
outside the boiler. From the crank shaft the motion is taken by 
spur-gear through the second motion shaft to the spur-wheel 
attached to the driving axle. These three shafts are fixed one 
above another in a vertical frame formed out of the prolonged 
ends or horn plates of the boiler, an arrangement which gives a 
strong and light bearing in the most convenient position for the 
gearing, and avoids the periodical annoyance of lea^ bolt-holes 
inseparable from the ordinary cast-iron brackets mounted on the 
top of the boiler. The driving wheels are ten inches wide on 
the face, and five feet in diameter, made of wrought iron, and 
fitted with simple compensating motion, by which the driver is 
enabled to turn the sharpest curves without disconnecting either 
wheel. The front wheels are of wood, and 3 J ft. by 6 in. The 
crank shaft carries a fly wheel, and thus enables the engine to 
drive fixed machinery when not otherwise employed. The boiler 
is of the locomotive type, and the tender carries a fair supply of 
water and fuel. The steering is effected from the drivers foot- 
plate, and the entire engine is under the management of one 
person. The average load for the engine on good roads may be 
put down at twice its own weight up inclines of 1 in 12, and 
thrice its weight on a level. In some experiments made last 
year at Chatham with an almost identical engine, the " Steam 
Sapper No. 1," the load drawn up a gradient of 1 in 11 was 
equivalent to 2 S-lOths of its own weight ; but this was taxing 
the engine beyond what it is deemed advisable for constat t 
working. The locomotive with fuel, water, and driver weighs 
five tons.— 8ta7idard. 



WOOLLEN MACHINES IN THE INTERNATIONAL EXHIBITION. 

In the department of machinery in motion was a set of Looms 
by Messrs. H. R. Willis and Co., of Coventry, for producing the 
rich and elegant Axminster chenille hearth-rugs. These looms 



I 
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^ere Ihrea in number, tlie first U-irg the weft loom, in which ■ 
the aianj-colouced weft U produced in hranA atripB. As each 
lengtli is completed it is taken to the eecood or cuUing loom, 
■Wbore it is pasaed under a rapidly revolving cylinder, the Burfaca 
*>£■ -which IE studded with rowe of spoon-ahdoed blades. Ah the 
piece of weft is drawn uadpr this oylinElcr the knives cut it into 
pafrow strips, which are wound upon a kind of shuttle about 30 
inches long. This is then tranaferreil to the setting loom, which 
*■ »■ hand-machine, and whire Ihe operator converts it into rags 
of elegant design. The process oi mimufactoring these ruga is 
exceedingly alow and talions, as compared with those carried 
oa ia the ai^jacent power-looms foe earpots and lighter fabrics. 
■^lie results, however, are Very beautiful, the velvet-like pile of 
tne chenille niga, and the blending of vivid colours, combining 
"> produce a rich and pleasing effect. 

"We neit come to the Cloth-Fnlling marhine of Mr. James 
J:^'''^b«e, of Brimscombe, which Imd a jiressing and retnrding 
"a aT.tuched to the aiis of the top cvliEuiur. Mi'. Fenabee has 
^^rP'iuccd in his apparatus an eic'liti.r plan of mnding ihe 
.. «.l°.i? double, as well as a good knock iiifr-cifl' mrangem'nt. The 
« drawn through metal ferrulcB uf ilifferent sizes, to regu- 
i length. Mr. Ferrabee had ^Ibh a new driving friclion- 
_.___ 'J Weans of which the fulling cvljiidfr is caused U. stop 
, i^^^neL^sly should the cloth biCUi.m entangled. The cloth 
>-- ■ *'"'B Iho fulling machine is rou^h, and haa a hard surface, 
'^■""ircB bringing up by drcsffitifi with the teasel. For 
. -e Mr. Terrabee has desijrned a drBssing-maohine, 
Pcbhbssbs several advantin;os ovt-r the older kinds of 
, V^- Two cylinders, of different diameters, are made to 
'■*'ajj? ipposita directiouH. Wids s|Bca8 are left between 
ift^'-hoardu on the larger cylinder to insure the beating 
' "* ■ old upright dress inp-machioe. The smaller 
-n - "J apac™- and each is driven independently, and 
' di*'"'ied eepamtely. The larger cylinder revolves in the 
'"- *"*"■' as that in which the cloth travels, whilst the 
motion. The lalterCTlindertouches 
and the pccasure of the teasels is 
eaat-worfc. The larger cylinder 
i, and Ihe action of the teasels ia 
The cloth is fed to the rolls by 
^ion being regulated manually, 
by espundiog rolls, by which 
cnted ia the teasels. The 
,dre«siiig from 50 to flO yards 
considerable economy 

the models and 

.^ , of 18-horae puwer, 

'o cylinders, placed one in 
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piston rod. The air-pump also had a common motion witii l£e 
feed-pump, and the admission of steam was regolated by one of 
Porter's slide-valves. This prime-mover, extremely regular and 
uniform in work, was exhibited by Messrs. C. and T. J. Pattison, 
of Naples, as also a contrifngal pump, a garden-engine, a loco- 
motive (without external tubes), and a semi-fixed vertical 
engine of very small power. There was also a fixed eagine of 
eight horse-power, manufactured at the Oretea foimdiy in 
Palermo : Mr. W. Theis, the constructor, has introduced in this 
machine the automatic expansion gear, directed by a regulator 
acting on the balance weight of a Stephenson's half-sector; 
nevertheless it was very imperfect in it49 motions, and notwith- 
standing the counterpoise attached to the crank, there was con- 
siderable vibration. From the same foundry there were exhibited 
a 8emi-fixed engine with a Tuxford regulator, and a little steatn 
crane, with inclined fixed cylinder (on Taylor's 8y8tem).7- 
Mechanics* Magcusine, 



DIAMOND BOBIMa MACHHTB. 

In reference to the diamond boring machine of Capt. BeaU' 
mont, in use in the Cleveland district, it may be as well to 
remind our readers that this application of the cutting power of 
diamonds is due to a Swiss engineer, Mr. Leschot, whose boring 
m<achine has been in use for several years. In the lead-miniiig 
districts of Missouri, it is regularly applied to the same purpose 
of prospecting for lead in the Silurian limestones, and the results 
obtained are similar to those described by us. Another interest- 
ing application of the same material is furnished in the dressing 
of millstones. The intense hardness of the cutting material used 
— the hard, black, uncleavable diamond— is such, that a single 
diamond has been employed for more than a year dressing a pair 
of French burr millstones daily;^ without perceptible wear or 
diminishing of cutting power. — AtheiuBum. 



NUGGETS OF GOLD. 

Me. W. Skey, writing from the Laboratory of the Geological 
Survey, New Zealand, directs attention to the AthevuBum, July 22, 
1871, in which, quoting from Mr. Wilkinson's address before the 
Boyal Society of Victoria, credit is given him for observing the 
deposition of gold from its solutions upon already formed nug- 
gets, thus indicating the probable mode of the formation of 
nuggets. It appears that Mr. Wilkinson stated that he had 
merely verified the correctness of the assertion and experiments 
<if Mr. Daintree, who was the first to observe this remarkable 
fact, and to publish it. Mr. Daintree is now in England, and is 
engaged on a series of investigations to determine, if possible, 
under what conditions silver can be deposited simultaneously 
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with gold, and thus further to illustrate the conditions under 
which the silvery gold of some parts of New 2jealand and other 
gold-fields may haye been produced. —AtheruBum. 



THB PATBirr CATOPTRIC LAMP. 

Mb. Skeltok, of Essex Street, Strand, has invented and pa- 
tented a new description of lamp for street lighting. The prin- 
ciple of the invention is the application of reflectors, in order to 
bend down and utilise the amount of light which is at present 
wasted by upward radiation. It is manifest that the rays of 
light from a street lamp which now strike the eye of a spectator 
placed on the ground are only a small portion of those actually 
emitt'Cd by the flames. The rays which pass through the upper 
P9rtion8 of the sides of the lantern, or through its sloping roof, 
are entirely dissipated ; or at best, if partially and imperfectly 
reflected by clouds or atmospheric particles, become visible only 
in the form of the red glow which overhangs a distant town. 
Mr. Skelton calculates that about two-thirds of the light given 
by the gas flame are in this way lost, and he has arranged strips 
of looking-glass in such a way that the loss will be effectually 
prevented. The upper half of each side of the lamp and the 
whole of each side of the sloping roof are occupied by a frame, 
in which the strips are placed with their reflecting surfaces 
downwards, in a manner somewhat analogous to the laths of a 
Venetian blind. The precise character of the effect produced 
will depend upon the distance of the strips apart, upon their 
width, and upon their angle of inclination ; but the general 
result is, i^ubject to small variations, that the street receives 
three times as much light as would fall upon it through lanterns 
of the ordinary kind. The frames holding the strips are glazed 
on both sides, and made dust-proof, so that the mirrors will not 
themselves become soiled or tarnished, and the reflector as a 
whole can be cleaned in the ordinary way, by simply wiping the 
glass. The price of the apparatus will be very moderate, and 
Mr. Skelton estimates that the illuminating power of any given 
quantity of gas may be trebled, at an increase of abouc 5 per 
cent, on the present annual cost. The plan is equally applicable 
to every form of lamp, and the patent includes the application 
of prismatic reflectors, which would present advantages in certain 
cases. — Thnes, 



OE0BGE*S CALOBIGEN. 



Ik this Stove, whether heated by gas, or by coal or other fuel, 
the cold air from without is conducted into the room by a pipe, 
which is continued through the interior of the stove, in a coil, 
to the top, where the pipe ends in an opening through which 
the pure warmed air escapes into the room. The air for gas 
combustion also enters the room by a pipe from without, and the 
products of combustion have a similar exit. There is also an 
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exit pipe for this purpose in the stove for coal or other fuel.; 
The stove is " so constructed " says the patentee, *' as to retain ai 
deposit of car!x)n, thereby preventing the absorption of oxygen, 
and emission of hydrogen and oxide of carbon, some of the dele-, 
terious products resulting from the use of cast-iron stoves. It^ 
works with a very small amount of fuel — 20 lb. of coal for six- 
teen hours." — Builder, 

Clayton's bbick-makino machikb. 

Onb of the most noteworthy mechanical objects, features in 
the International Exhibition, is to be found in the annexe con- 
taining the pottery machinery. This is the series of Brick and 
Tile-making machines exhibited by Messrs. H. Clayton, Son, and 
Hewlett, of the Atlas Works, Woodfield RoemI, Harrow Eoad, 
London. Among these is Messrs. Clayton's combined three-pro- 
cess brickmaking machine, in which the processes of crashing, 
pugging, and moulding are carried on simultaneously. This ma- 
chine is more especially applicable to the working of argillaceons 
clays, earths, marls, &c. ; its action may be briefly described as 
follows : the clay to be made into bricks is wheeled up an in- 
cline and fed into the hopper of the machine. In this hopper 
revolves a shaft on which are keyed several small knives, which 
cut up the clay previous to its being crushed, and regulate its 
feed to the crushing rollers. The clay next passes through a 
pair of powerful crushing rollers which effectually reduce any 
stones or hard lumps of clay that may enter the hopper. The 
crushing rollers are mounted on strong wrought-iron shafts — 
one of them is arranged to run in shifting bearings, so that by 
means of set screws it may be moved to or from its fellow, te 
regulate the amount or fineness of the crushing. 

The clay thus partially prepared passes into the horizontal 
pug cylinder, where it is thoroughly mixed and incorporated by 
the pug knives or blades, which are fixed upon a massive central 
shaft rotating therein. The knives or blades are arranged to 
form sections of an Archimedean screw, and at the same time 
as they are cutting, turning over, and pugging the clay, they 
force it towards the further end of the pug cylinder, where it is 
received by the feeding rollers (of which a pair is arranged on- 
each side of the machine), which continually express the clay 
through the moulds in long consolidated, clean, smooth, square 
streams of the length and width of a brick, which are subsequently 
subdivided into the thickness required, by a cutting apparatus. 

The dies or moulding orifices, so well-known as Clayton's patent 
rotary-orifice dies, are worthy of notice. They are constructed 
with revolving sides, which are kept lubricated with water from 
a small reservoir ; as will be readily understood, all friction at 
the sides and angles of the stream of clay is done away with, and 
sharp, clean arrises are produced, a result not generally accom- 
plished by other constructions of dies. Of course brickwork 
built of hricliQ with good square an^Ua is f«.r superior in ap- 
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pearance to that executed with ordinary round-edged bricks, such 
as are made by means of some kinds of dies, although they are 
lubricated or heated by steam.' It is important to remark that 
simply by changing the moulding orifices for others suitable, or 
by change of the strain bars of the cutting apparatus, all kinds 
and shapes of solid, perforated, and tubular bricks may be made 
by this machine, as also splay, bevel, bullnose, squint, and phnth 
bricks, copings, paving tiles, and the ordinary sizes of agricul- 
tural drain pipes. The machine is mounted upon a strong foun- 
dation plate, by which the trouble and expense of masonry 
foundations are avoided, and durability of the working parts is 
secured. 

With regard to the quality of the bricks made by Messrs. 
Clayton's machine, we cannot do better than summarise a series 
of comparative experiments which were made for the Commis- 
sioners of Sewers. These experiments most conclusively and 
satisfactorily establish the power of the Clayton bricks to resist 
ft crushing pressure — the strain to which they are subject in 
practice. All the bricks were bedded singly and without previous 
preparation upon a thickness of felt, and laid upon an iron-faced 
plate. Ti e following table shows the bricks tested, together 
with tile average results :— • 

Class of Brick. 

Good London Grey stocks 
Beat paviours 

Bed bricks partially burned 
Ked bricks, ordinary quality 

3 White bricks (Clayton & Co*s 
machine) 

4 White bricks (do.) 2nd test 
These results are conclusive and convincing, and we need only 

add that, in the machine itself, both design and workmanship 
are^nally excellent and satisfactory. — Mechanics' Magazine, 



Pressure 


Pressure 


required 


required 


to fracture 


to crush 


in tons. 


in tonsj 


1200 


14-00 


14-06 


23-00 


13-76 


2505 


1300 


26-26 


1706 


41-06 


16-25 


41-60 



IMPROVED WOODEN PAVEMENT. 

Ant improved system in the pavement of our streets is worthy 
of consideration. By the sanction of the Commissioners of 
Sewers a new principle, already successfully adopted in the 
United States, in Paris, St. Petersburg, and Vienna, has been 
lately introduced, and is now on its trial at the south end of 
Bartholomew Lane. The pavement is constructed of wood, and 
some idea of its claims to superiority over similar pavements 
may be formed from its pretensions to these advantages — absence 
of slip, noiselessnesp, elasticity, durability, and an even surface 
at all times. The construction of the pavement varies according 
to the traffic and other circumstances. In Bartholomew Lane it 
is laid on a bed of sand, of sufficient depth to form a good grade, 
say from I to 2 inches; on that a flooring is ^\«ie^^, '^VvScl ^^- 
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sists of two thicknesses, one laid horizontally, the other tran^- 
Tersely, each thickness consisting of a } in. board prepared with 
tar. Upon these boards blodu of wood measuring 9 x 3 x 5 in. 
are placed, and between each row of blocks a strip of wood 1 x | 
in. is nailed to the flooring, the object being to steady the blocks 
in their places daring construction ; after being thos laid, the 
spaces or joints are filled with hot gravel, upon which hot tar oi 
pitch is poured. This is rammed tight home and again repeated 
until the spaces are filled up. Subsequently another application 
of tar is made over the surface, on which a dressing of fine grard 
is thrown ; when dried the pavement is complete. The 400 
square yards now completed in Bartholomew Lane are sufficicijt 
to judge of this new experiment in London. Its success remains 
to be proved. — limes. 

A NEW MOTTVE POWER. 

A CITIZEN of New Orleans has been so successful in experi- 
menting with fluid gas of ammonia as a motive power, that he 
claims that there is a probability that it may supersede horse 
power on street railroads. Liquified ammonia, when subjected 
to a heat of 60 degrees Fahrenheit, turns to a vapour, which 
produces a pressure of 60 lbs. to the square inch. This pressure 
is applied like steam, and is subject to the same controlling in- 
fluences. When intended to be used for the purpose of propul- 
sion, the ammonia is poured into a system of tubes', deposited in 
a tank of water in such a way that the gas which passes through 
the cylinder, instead of escaping into the open air, may be carried 
through the exhaust pipe, and be absorbed by the water. Li 
this manner the ammoniated water is preserved, and being rein- 
stilled, is capable of being used over again several thousand 
times, wearing out only at the rate of 25 per cent, per 
annum. The gas is so readily absorbed by the v«rater that it 
prevents any disagreeable smell or noise of concussion with the 
air. At the end of each trip the tubes are refilled from a 
stationary reservoir of liquid ammonia, and during the journey 
the heat lost by the tubes is acquired by the water in the tank, 
which reimparts it, and prevents the ammonia from falling below 
the boiling temperature. The report of the examining committee, 
headed by General Beauregard, approves of the invention in terms 
which are too indefinite to b^ conclusive.— ii'ew; York Times. 

TUBBINE T\'nEEL. 

There is in the town of Meriden, Conn., a Leffel Double Tur- 
bine Wheel, running under 240ft. fall and driving a manufactory. 
It uses only about one-half of a square inch of water, and runs 
at the marvellous speed of 3,000 revolutions per minute, or 60 
revolutions per second, which is by far the most rapid rate of 
motion ever imparted to a water wheel. This is, also, beyond 
comparison the greatest fall applied to the propulsion of a wheel 
Jd America. — Scientific American. 
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THE TIDES. 

Sib WnxiAM Thomson has read to the British Association the 
Report of the Tidal Committee for the year. This was, gene- 
rally speaking, of a very technical character, but it contained an 
interesting passage with regard to the degree of elastic yielding 
which the solid earth experiences under the tide-generating in- 
flnences of the sun and moon. It is quite certain that the solid 
earth does yield to some degree. It has long been a favourite 
Lssumption of geologists that the earth consists of a shell of solid 
rock from 20 to 50 miles in thickness, enclosing an interior filled 
with melted material, lava, metals, &c. This hypothesis is now 
shown to be absolutely untenable, because, if it were true, the 
solid crust would yield with almost as much freedom (on account 
of its thinness and great area) as if it were perfectly liquid. 
Thus the boundary of the solid earth would rise and fall under 
the tide-generating influences, so as to leave no sensible differ- 
ences to be marked by the water rising and falling relatively to 
the solid ; showing that if the earth as a whole had an average 
degree of rigidity equal to that of glass, the tides would be very 
nmch diminished from the magnitude which they would possess 
on a perfectly rigid globe, with water like that of our seas upon 
it. This consideration, the committee reports, makes it probable 
that the earth has considerably more average rigidity than a 
globe of glass of the same size. The mathematical calculation 
shows a somewhat startling result, to the effect that a globe of 
glass of the same size as the earth, if throughout exactly of the 
same rigidity as glass on a smaller scale, would yield like an 
india-T^^bber ball to the tide-generating influences, thus leaving 
very little opportunity for change in the relative heights of water 
and land. The precise agreement of the actual tidal movement 
with estimates founded on the supposition of a perfectly rigrid 
globe, renders it probable that the earth is in reality vastly more 
rigid as a whole than any specimens of surface rock that had 
been experimented upon in laboratories. Dr. Soule, ten years 
ago, in- speaking on this subject, had suggested that probably 
the great pressure in the interior produced in the material, which 
might be of the same substance as surface rocks, a greatly in- 
creased rigidity in positions at great depths below the surface. 
Now that observations from so low a latitude as that of Cat 
Island are available for comparison with those of the tides of 
our own coast, the committee believes it may advance hopefully 
' to this part of the inquiry, which, accordingly, it proposes to 
make a primary object in the calculations next to be undertaken. 
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PHBNOMENA OF FBOST. 

Pbofbssob Jahss Thomson, of Belfast, has read to the British 
Association a paper on the ascent of water against gravity during 
frost, instead of its freezing in the pores of moist earth. The 
paper was in continuation of one read in 1862, on the disintegra- 
tion of stones and earth by firost, and it set forth some remark- 
able instances of the action referred to. In one of these the 
water from a pond in a garden had, in time of frost, raised itself 
to heights of from four to six inches above the water surface 
level of the pond, by permeating the earth bank formed of decom- 
posed granite, which it kept thoroughly wet, and out of the 
upper surface of which it was made to ascend by the frost, seas 
to freeze as continuous columns of transparent ice rather than in 
the earth pores. From day to day, during the frost, the earth 
remained unfrozen, while a thick slab of columnar ice formed 
itself by new water coming up from the pond and insinuating 
itself forcibly under the bases of the ice columns so as to freese 
there, pushing them up, not by hydraulic pressure, but on prin- 
ciples which, while seeming previously not to have been noticed, 
appear to involve considerations of scientific interest, and to 
af^rd scope for further experimental and theoretical researches. 



SECULAB COOUNO Am) FIOUBB OF THE EARTH. 

Professor Clifford has given to the British Association ** A 
Note on the Secular Cooling and the Figure of the Earth." One 
line of argument by which Sir W. Thomson had endeavoured to 
prove that the earth could not have been habitable for more than 
100,000,000 years was found on the secular cooling of the earth. 
He proves that after 100,000,000 years from the beginning of 
the cooling (starting with the earth as a mass of melted rock), 
the rate of increase of temperature in going downwards would be 
about what we find it to be — 1° Fahr. in 60 feet. Dr. Calvert, 
in one of the other sections, had endeavoured to pro"^ that certain 
elementary forms of life can survive a temperature of over 320** 
Fahr. If this be so, we are at liberty to suppose that the Ht«i 
had a temperature of about 320° at the beginning of the i»eriod. 
This, Prof. Clifford found would only increase the time required 
by 8 per cent., as compared with an initial temperature of 50^. 
Another of Sir William's arguments was founded on the friction 
of the tides. The earth must have been originally rotatir g much 
faster than now, its rotation being gradually diminished by tidal 
friction. The shape of the earth at present is so nearly that 
which it would have assumed in solidifying at its present rate of 
rotation, that we cannot allow more than 100,000,000 yearsw 
Now it had been suggested (in the first instance by Playfair) that 
the earth, if initially solid and having any shape whatever, would 
ultimately come to its present shape ; that, on account of its \3afit 
Bize, it would behave bke a soft body. 
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Sir W. Thomson said it had always Appeared to him that the 
temperature of the surface of the earth must depend solely on the 
teropemture of the sun and of surrounding space. If the sun 
-was so hot as to give a temperature of 320^ Fahr. for many 
million years, the state of things imagined by Dr. Calvert may 
have existed as far as physical reasons are concerned. It was 
satisfactory to find, as Prof. Clifford had shown, that the time 
reqxured for the earth's cooling was only affected 8 per cent, by 
snch a supposition. As regarded the other point raised, he did 
not know whether FrDf. Clifford argued from elastic yielding, or 
from detrition. Considering first detrition, on the supposition 
that the earth did not yield elastically: if the earth bad solidified 
300,000,000 years ago, what would have been the changes pro- 
duced by landslips, wearing down by rivers, and other forms of 
detrition ? The earth would have initially a much greater velo- 
city of rotation than at present, and therefore a much greater 
protul erance at the equator. As the rotation diminished, the sea 
would run to the poles, and leave a great mountain all round the 
equator, cutting off all communication between the northern and 
southern seas. Could this result in the present distribution of 
land and water? Have we not the evidence of mountains five 
miles high before us, and have we the right to say that a more 
gradual slope amounting to ten miles could not survive ? The 
other question, of elastic yieldifag, is answered in the investiga- 
tion regarding the tides on an elastic globe. The very existence 
of the tides proves a considerable degree of rigidity against the 
deforming influence of the tide-generating forces of the sun and 
moon; and the accuracy with which calculations of precision 
and mutation, based on the hypothesis of absolute rigidity, agree 
with observation, give us very strong evidence of a rigidity so 
great that the elastic yielding, though not quite insensible, will 
be very small in proportion to the whole yielding which a fluid 
globe would exhibit under the action of the same forces. It 
seems to be established on scientific evidence that the earth 
cannot have been so far cooled and consolidated as to be fit 
for such life as we have any samples of at a period of a thousand 
million years ago, for the one reason that, if this had been the 
cnae, its condition now would be a condition proceeding from 
that of a rigid globe with a protuberance twenty, thirty, or forty 
miles high at the equator ; the substance of which would, in the 
first place, produce prodigious crushing and disturbance, and 
Is nothing like the present distribution of land and 
This argument gives such a limit as a thousand million 
other arguments give a closer limit. 




SUBFACE MOVEMENTS OF THE EARTH: 

BoTELLO describes two contemporary upheavals of ih' 
•irface, entirely authentic. In the province of Jamor 
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is observed that, from the Tillage of Yillar don Diego, it is now 
poBsible to see the npper half of the church steeple of BenifoneB, 
a village in the province of Valladovid ; whereas 23 years ago, is 
.1847, the summit of this steeple could only just be perceived. 
The same thing occurs to the same degree, and under the same 
circumstances, in the province of Alava ; there it is observed 
that, from the village of Salvatierra, the whole of the village of 
Salduende can now be seen, while in 1847 the vane of the steefde 
could hardly be perceived. The four points mentioned are on 
the line which would pass by Burgos, and in the direction 
W. 28° 39' S., to E. 28° 39' N., that is to say, sensibly parallel 
to the system of the Sanserrois. A distance of about 140 miles 
separates the extreme points of the line of upheaval. 



▲BBOBBSCENCB IN MINERAL UFB. 

Pbofrssob Ttndall, in a lecture on " Ice. Water, Vapour, and 
Air," delivered at the Royal Institution, has shown some beautiful 
examples of crystallisation by making salts and metals deposit 
crystals from small quantities of their solutions placed in the 
electric microscope. Silver and lead ferns appeared as if en- 
dowed with life ; crystals of ferrocyanide of potassium were seen 
growing, in pulsating waves, as if the crystallising force had 
to accumulate strength every few seconds to overcome some re- 
sistance — a phenomenon which has not yet, it is believed, been 
investigated by men of science ; at all events, the lecturer said 
that it was a novel observation to him. Crystals of chloride of 
ammonium grew like delicate and graceful ferns. Finally, the 
lecturer showed how, beam by beam, nature builds up the crystals 
of ice, every portion of the structure being singularly beautiful ; 
and he melted a thin slab of ice in the electric microscope, so 
that the observers could see on the screen the star-like forms of 
which it is built up. 

VALUE OF FUEL. 

In the Compies Bendus of the Academy of Sciences for 
December 4, Drs. Scheurer-Kestner and C. Meunier continue 
their researches on Coal and Fuel. In the present paper thov 
deal with lignites of France. They arrive at the result that it 
is impossible to draw satisfactory conclusions as to the heat value 
of a fuel from its elementary composition. 



"UNDERGBOUND TEMPERATURE. 

Professor Everett has read to the British Association the 
Report of the Committee on Underground Temperature, of which 
the following is an abstract : — 

" The intended boring at the bottom of Rosebridge Colliery 
has not been executed, recent occurrences in a neighbouring pit 
having given the manager reason to fear an irruption of water 
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in the erent of snch a boring being made. Careful dbservations 
of temperature have been taken by the engineers of the Alpine 
tunnel under Mont Fr^jne (commonly called the Mont Cenis 
Timnel). The highest temperature in the rucks excavated waa 
ibund directly undfer the cvest of the mountain, which is quite a 
mile overhesid. This temperature was 85*1 deg. Fahrenheit ; 
the mean annual temperature of the crest over it being estimated, 
from comparison with obserred temperatures at both higher and 
lower levels (San Theodule and Turin), at 27*3 deg. Fahrenheit. 
Assuming this estimate to be correct, the increase of tempera^ 
tore downwards is at the rate of 1 deg. in 93 feet, which, by 
applying a conjectural correction for the convexity of the surface, 
is reduced to about 1 deg. in 81 feet as the corresponding rate 
under a level surface. This is about the rate at Dukinfield 
Colliery, and is much slower than the average rate observed else- 
where. The rocks are extremely uniform, highly metamorphosed, 
and inclined at a steep angle. They contain silica as a very 
large ingredient. They are not faulted to any extent, and are 
veiy free from water. It is proposed to sink two bores, to the 
depth of from 50 to 100 feet, at the summit, and another point 
of the surface over the tunnel, with the view of removing the 
uncertainty which at present exists as to the surface temperature. 
Mr. G-. J. Symons has repeated hi« observations at every fiftieth 
foot depth in the wat» of the Kentish Town well, between the 
depths of 350 and 1,100 feet, the surface of the water being at 
the depth of about -210 feet. The observations which have been 
repeated are thus completely free from the disturbing effect of 
seasonal changes. The results obtained agreed closely with 
those previously found, and show between these depths a rate of 
1 deg. in 54 feet, which, from the estimated mean temperature 
of the surface of the ground, appears to be also very approxi- 
mately the mean rate for the whole 1,100 feet. The soil, from 
325 to 910 feet of depths consists mainly of chalk and marl, and 
shows a mean rate of 1 deg. in 56 feet. From 910 to 1,100 feet, 
it consists of sandy marl, sand and clay, and shows a mean in- 
crease of 1 deg. in 54 feet. The former of these is in remarkably 
dose agreement with very trustworthy determinations made by 
Walferien from observations in the chalk of the Paris basin. 
These are as follows : — Puits de Grenelle, Paris, depth, 400 
metres ; rate, 1 deg., F. in 56*9 feet. Well at Military School, 
Paris, depth, 173 metres ; rate, 1 deg. F. in 56*2 feet. Well at 
St. Andre, 50 miles west of Paris, deptii, 263 metres ; rate, 1 
deg. F. in 56^ feet. General Helmersen, of the Mining College, 
St Petersburg, informs the secretary that in sinking a well to 
the depth of 540 feet at Yakoutsk, -in Siberia, the soil was found 
to be frozen, probably to the depth of 700 feet. The rate of 
increase from 100 to 540 feet was 1 deg. F. in 52 feet. A new 
pattern of thermometer has recently been constructed for the 
committee, which promises to be of great service. It is a 
maximum thermometer on Negretti's principle, adapted to be 

H 
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used in a vertical position with the bulb at the toip. The eoo- 
traction in the neck prevents mercury tiojn passing into the 
stem when the instroment receires moderate ooncossioBS. 
Before taking a reading, the instrument must be gently inclined 
so as to allow all the mercoiy in the stem to nm together ii^ 
one column near the neck. On restoring the thermometer to the 
erect position, the united column will flow to the other end of 
the tube (that is, the end furthest from the bulb), and it is from 
this end that the graduations begin. It is set for a fresh oib- 
serration by holding it in the inverted position, and tapping it 
on the palm of the hand. This instrument, like that heretofore 
used by the committee, is protected against pressure by an outer 
case of glass, heimetically sealed. 



SOUNDS FBOM JEBBL NAGUS. 

Captain H. S. Palmer, K.R, has read to the British Associa- 
tion an interesting paper on certain noises which are heard pro- 
ceeding from Jebel Nagus, a sand slope in a long low range of 
mountains which stretches northward along the coast on the 
western shore of the Peninsula of Sinai : — 

" The slope is about 200 feet high, and almost triangular in 
shape, 80 yards wide at its base, and narrowing towards the top, 
where it runs off into three or four small gullies. The sand 
appears to be that of the neighbouring desert, derived in the 
first place from the waste of the sandstone rocks, and then con- 
veyed to its position by the drifting action of high winds. Its 
grains are large, and consist entirely of quartz. The sand of 
the slope is so pure and fine, and in its usual condition so per- 
fectly dry, and lies at so high an angle (nearly 39 degs.) with 
the horizon as to be set in motion by tiie slightest cause. When 
any considerable quantity is thus in motion, rolling slowly down 
the slope like some viscous fiuid, there is heard the singular 
acoustic phenomenon from which the mountain derives its name 
— at first a deep, swelling, vibratory moan, rising gradually to a 
dull roar, loud enough when at its height to be almost startling, 
and then as gradually dying away till the sand ceases to roU. 
The sound is difficult to describe exactly ; it is not metallic, not 
like that of a bell, nor yet that of a nagus. Perhaps the very 
harshest note of an ^olian harp, or the sound produced by 
rubbing the finger round the wet rim of a deep-toned finger- 
glass most closely resembles it, save that there is less music in 
the sound of this rolling sand. It may also be likened to the 
noise produced by air rushing into the mouth of an empty metal 
fiask or bottle. Sometimes it almost approaches the roar of 
thunder, and sometimes it resembles the deeper notes of violon- 
cello or the himi of a humming-top. Hot surface sand was 
always more productive of sound than the cooler layers under- 
neath. Theories which had been proposed — that the sound may 
proceed from the movement of the sand over hollow rocks, from 
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its falling into cavities, from the wind acting on thin plates of 
mica (which do not exist) in the surrounding rocks, from yolcauic 
causes, and so on — must, Captain Palmer thought, be dismissed 
as untenable. The experiments which he had made appeared to 
him to demonstrate in the clearest manner that it is merely the 
moTuig surface sand which is sonorous ; and in this opinion he 
believed nearly all previous visitors to Jebel Nagus concurred/' 



THE 8T7H. 



M. Fate has been led by consideration of the numerous ob- 
servations of Sim spots, made by M. Carrington, to the following 
conclusions : — 

1. That ZoUner's theory which views the sun as a solid body 
covered with a layer of incandescent liquid, is entirely im- 
probable, and, indeed, impossible. 

2. The speed of rotation of any point whatever on the sun's 
surface is always expressed by one and the same formula. 

3. There do not exist on the sun's surface any sensible cur- 
rents which are at all analogous to the " trade winds." 

4. The absolute absence of currents is only explicable by the 
presence everywhere of ascending currents of great intensify 
proceeding from the sun's centre to its surface. 

6. The existence of such currents is an imperative proof that 
the body of the sun must be in a gaseous state, and is an im- 
mense sphere of aeroform matter, of an enormous temperature, 
but which is continually cooling by the action of the ascending 
currents. 

6. The sun is absolutely spherical. 



PBOTUBEBANCES OF THE SUN. 

Ik some observations made at the Observatory at Palermo, 
Prof. Tacchini, after mentioning the six types of forms of the 
protuberances observed by him at the time of the eclipse on Dec. 
22 last, gives the observations made on March 9 and 11 last, in 
four diagrams of beautiful protuberances, demonstrating the 
precision with which these peculiarities of the border of the sun 
can be seen. The drawing of March 9 presents a series of neat, 
lucid threads, very distinct one from the other, and ending in 
ncute points. Prof. Tacchini says that the phenomenon could 
be seen so clearly that the threads or jets could be easily num- 
bered ; the upper part of them is red, and the lower of a bright 
flame colour. 

In the drawings of the 11th there are two thin luminous 
small threads, very near and normal to the border, curved at 
their upper extremity and resembling two hooks. These also 
appeared very distinct, precise, and of an extraordinary and 
intense luminosity. On other points of the border were seen 
protuberances which gave no sign whatever of luminous fila- 

b2 
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ments, but, on the oontraiy, were quite Taponioas. The Fio- 
fessor coBcludes his obseirations as follows : — 

] St. That the protuberances are dirided into two great eato* 
gories —JUttmentous and simply tfoporous, 

2Dd. That in the great refractor of Merz, the protubennees- 
are observed with the greatest precision and clearness. 

3rd. That with powerful instruments the distinction of ibe 
two categories is quite evident, while with small instruments the 
observer may fall into the error of Jittributing a common stne- 
turo, without distinction, to the protuberances in general, vhieh 
explains the differences in the various observations madevith 
ordinary instruments. 

4th. That the whole of the border of the sun is a series of 
flames. 



SOLAR ECLIPSES, 

Mr. Norman Locxtbr has read to the British Association 
an interesting paper on the recent and coming solar edipees; 
and Dr. Reynolds on certain electrical phenomena illustrative of 
the solar photosphere. Mr. Lockyer expressed a hope that the 
Association would lend its whole influence for the promotion of 
the most complete observation of the eclipse, and gave oocaaicHi 
to the President of the Association, Sir William Thomson, to 
f(»llow on the same side. Sir William said that for the Associa- 
tion thus to act seemed to him to be a matter of the most vital 
importance. By means of the wonderful discoveries of Mr. 
Ix)ckyer and M. Janssen, the phenomena of the solar atmosphere 
could at any time be investigated for a few thousand miles up, 
but during an eclipse the investigation could be carried ftom 
three to five times higher than at any other time. All civilised 
Governments should therefore unite, in order that observations 
of the coming eclipse might be made over a largely extended 
area. Their utmost exertions would not be too great for the 
utilization of the brief time afforded them, and he trusted that 
England would not suffer herself to be outdone upon such an 
oecasion. 



NEW PYROMETER. 

A Pyrometer of great simplicity and of considerable accu- 
racy has been invented by M. Lamy. M. Debray, following 
some researches of M. St. Claire Deville, has shown that what 
was called Dissociation, or breaking up of the combined ele- 
ments, is as applicable to solid as it was found to be to gaseous 
compounds. Finding that carbonate of lime when heated in 
vacuo to 860° Centigrade decomposes itself, the disengaged 
carbonic acid having a tension of 85 mm., and when heated to 
1040° a pressure of 520 mm., M. Lamy has constructed a 
j>yrometer by enclosing pure marble in a tube of porcelain, 
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a a, glass lube containing meKury, When ezpoatKl to 
[;iatIon takes pl&ce, acd the temperature ia indicated 
by the presauce ; romoTed from the £re, the carbonic acid is again 
absorbed, and the instrument is again reader foriue. — Alhenjeum. 



X>B. Cabfentbb has'raad to the British Associatian a paper 
" On the Thenuo-DjoamiCBof tie General Oceonic Circulation." 
The inTestigatiooa in which he had been engaged with fir. 
"Wyrille Thomson had furnished a new set of facts as t^jards 
deep-«ek temperatures. It maj now be asserted as probable 
that the bed of the ocean, below 2,000 fathoms, is ererfwhere, 
•^Ten uttdec the equntoc, but little abore 32° F. In the Channel, 
between Shetland a.nd the Faroe Inlea, it wjis fonnd to be as low 
9 2B~'-5. In the Mediterranean, which liiis bten t«at©d at depths 
<^ 1,600 fathoms in its westeru, and 2,UU(I in its eaiitera basia, 
fcbe temperature below the surface etriituti^ of about 50 fathoms, 
' * i by direct solar radiation, remiiins at 64° to (he very 

n. This condition of things contnipts alrongly with that 
hich preraiU in the eastern border of the Atlantic, under the 
^ne parallel. Id the latter, rb is the fonner, the snperheating 
i the surfaca atratom by direct solar radiiition shows its effects 
>elo-w the surface stratum. There is a viry gradual fall from 
about 83" to 19°, which last is the temponiture at 800 tathoma. 
But in the 300 fathoma below this, tlitre is a rapid fall of B°, 
and bfineath thia a further (all lo 36°o. The author re^rda 
this contxaat as due to the Fact that llio Jtediterranean is virtu- 
ally cut off from the great ocEanio cirt.ul.ition. Dr. Carpenter 
attributes tiiis circulation mainly to fm|.ieratiire, and attaches 
more importance lo polar cold than to equiitorial heat. As each 
surface fllm pooli and sinks, its pUu.>e wili be supplied, not from 
''■~ '"-" 'ly a anifuce iofloi of the w.itcr around. The bottom 
le time, flow away over the deepest parts 
'las no temperature of majimnm den- 
it regularly to its fi«ezing point, which 
" a applied to one part of the aur- 

t region, Eind above from the hot 
— ' " 'ment really takes place 
1 temperature near 32' 
!an baaltis. This could 
1 beneath, if there were 
the polar area. 3. By 
pper and lower strata of 
3. Bv the proved eiist- 
wards both polar 
North Polar area, on ac- 
hy the proximity of iar^ " 
■ Kflhrinis Strait-. 
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Tiew of all the facts, he was led to the hypothesis of a north- 
eastward moyement of a vast stratum of oceanic waters, having 
a depth of at least 600 fathoms. In the remaining portion of 
the paper, the different causes of horizontal and vertical currents 
were discussed, and the opinion was expressed that the trade 
winds produce only horizontal motion. 



THE PBBSSUBB OF THB ATM OSFHBBB. 

Professor A. Hellbb, of Ofen, gives in PoggendorflTs AHm- 
len, the description of an apparatus for determining the Pres- 
sure of the Atmosphere. The apparatus consists of a scale beam, 
to the ends of which are screwed two bodies nearly equal in 
weight but different in volume — a hollow sphere and a solid 
cylinder. On one end of the beam is a mirror which is approxi- 
mately at right angles to the axis of the beam. At some dis- 
tance from the apparatus is a telescope with a vertical scale, the 
imago of which in the mirror is observed by means of a telescope. 
It is clear that when there is any change in the expansion of 
the air in the vicinity of the apparatus the beam will indicate 
varying angles with the horizon, which angles may easily be 
read off in the mirror by means of a telescope. The variations 
of the scale beam in consequence of alterations in the pressure 
will not amount to much if the dimensions of the apparatus are 
moderate ; but the use of Poggendorff and Gauss' method of 
reading affords such a degree of accuracy that, as a brief calcu- 
lation shows, under assumptions which are easily realised, the 
changes in the position of the beam can b6 measured with far 
greater certainty and accuracy than the height of the mercurial 
column in the ordinary barometer, provided the whole construc- 
tion is light, and that its centre of gravity is at a short distance 
from the knife edge of the beam. — The Engineer. 



GENERAL CIRCUIATION AND DISTRIBUTION OF THB ATMOSPHERE. 

Professor Everett has read to the British Association a 
pappr " On the General Circulation and Distribution of the 
Atmosphere," the effect of the irregular distribution of land and 
water being left out of consideration, as constituting a separate 
subject of itself. The theory which he maintained is partly due 
to Professor James Thomson, and partly to Mr. W. Ferrel, of 
Boston, U.S. A body travelling along a great circle or a parallol 
of latitude, in the northern hemisphere, requires a constraining 
force from its right hand to prevent it from swerving to its right. 
This force is the same for all directions of motions in a great 
circle, and is (for a body of unit mass) twice the product of the 
linear velocity of the body relative to the earth's surface, the 
angular velocity of the earth, and the sine of the latitude; and 
when the motion is along a parallel of latitude, the force differs 
from this generally by less than one per cent. The fi&lling ofP 
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of barometric pressure from the tropical belts to the poles and 
equator is due to the Fact that the movement of the atmosphere 
is, upon the whole, towards the east in extra-tropical, and towards 
the west in inter-tropical regions. The lower strata of air, hav- 
ing less than the average eastward or westward velocity which 
prevails in the strata above them, are not able to resist the dif- 
ferential pressure towards the pole or equator which the motion 
above them produces. This is the origin of the prevailing south- 
west winds in the north temperate zone. Similar principles 
apply to the southern hemisphere ; but the tendency of a moving 
body there is to swerve to its left. The rotation of cyclones, the 
central depression in cyclones, and Buys-Bnllot's law, are ex- 
plained by this same tendency to lateral swerving. 



ON THB OBIOnr OF LIFB ON THE EABTH. 

Thb opening address of the British Association, at Edinburgh, 
by Sir William Thomson, was remarkable for a new theory to 
account for the Origin of at least Vegetable Life upon the Earth. 
He objects to " spontaneous generation out of inorganic materials," 
but accounts for grass, and trees, and flowers, not by a creative 
fiat, but by fragments of solid seed-bearing matter, the dibris 
produced by collisions between " great masses moving through 
space, and steered without intelligence." On this subject he 
said: — 

" We must regard it as probable in the highest degree that 
there are countless seed-bearing meteoric stones moving about 
through space. If at the present instance no life existeid upon 
this earth, one such stone falling upon it might, by what we 
blindly call natural causes, lead to its becoming covered with 
vegetation. I am folly conscious of the many scientific objec- 
tions which may be urged against this hypothesis, but I believe 
them to be all answerable. I have already taxed your patience 
too severely to allow me to think of discussing any of them on 
the present occasion. This hypothesis that fife originated on 
this earth through moss-grown fragments from the ruins of 
another world may seem wild and visionary ; all I maintain is, 
that it is not unscientific. From the eartii stocked with such 
vegetation as it could receive meteorically, to the earth teeming 
with all the endless variety of plants and animals which now 
inhabit it, the step is prodigious ; yet, according to the doctrine 
of continuity, most ably laid before the Association by a pre- 
decessor in this chair (Hr. Grove), all creatures now living on 
earth have proceeded by orderly evolution from some such 
origin. Darwin concludes his great work on The Origin of 
Species with the following words : — * It is interesting to con- 
template an entangled bank clothed with many plants of many 
kinds, with birds singing on the bushes, with various insects 
flitting about, and with worms crawling through the damp earth, 
and to reflect that these elaborately constructed forms, so dif- 
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ferent from each other, and dependent on each other in so com- 
plex a manner, have ijl been preduced by laws acting aioimd 
us/" 

We are not aware that Sir William stated that even a mogle 
«eed such as he speaks of was ever found in any one of mb 
many meteeric masses which have been known to have feJlea <m 
the earth ; but one may freely allow the possibility of innume^ 
able seeds having so been scattered through space by oosmieal 
coUiBions or explosions. All this, however, although it brings 
tis the new idea of a sort of pleasant and neighbourly inter- 
change of botanical and even of zoological specimens that may 
be going on throughout the planetary systems, sheds no new 
spark of light upon the origin of life in the abstract. We are 
still as far as ever from any idea of the possibility of life having 
had a beginning anywhere, either in the earth beneath, or in the 
heavens above, to which Sir William would refer us. Indeed, 
the question is thereby adjourned and removed altogether firom 
beyond the field of human and terrestrial experience, to regions 
and conditions of which we know absolutely nothing. But the 
greater probability is, we think, that if ever life originated, it 
is quite as likely to have originated on this planet as anywhere 
else — the own life of the planet, we mean — animal, v^etable, 
yes, and mineral. And if the animal originated in the vegetable, 
quite as likely is it that the vegetable originated in the mineral ; 
for the mineral creation has a life of its own, too, ais any one 
will admit who ever studied the beautiful and often arborescent 
forms and growth of chemical combinations. No doubt it is 
easy to say — " Oh, but that is a different sort of life from vege- 
table life." No doubt of it ; but so is vegetable life a different 
sort of life from animal life. There is a strong analogy, how- 
ever, between all three ; and that analogy centres in ckrbores- 
cence, as a kind of essential form or principle common to all 
these regions of nature. 

The vine-like sprouting or arborescence of the blood-like 
bromide of iodine, in certain cases, over the sides of a vial, has 
all the look of just such a quintessential life-motor as one may 
readily suppose to be at work in the sprouting and arborescence 
even of blood-vessels, in the organism of the animal foetus. We 
do not claim for it anything like identity ; we merely say there 
is a strong analogy, even a similitude. And look to the curious 
sprouting into arborescent vegetable-looking forms, out of the 
soilj as it were, in a vial of chemical ingredients, such as bromine 
or iodine and antimony or arsenic, or iodine and tin, and a host 
of others, in sublimation, forced by *' bottom heat " in a sand 
bath ! The element, tellurium, sprouts, by heat of sublimation, 
into a beautiful fern-like structure, or organism, if we may so 
call it. Brom-iodide of mercury yields, by heat, arborescence 
with middle-ridged leaves! Note, too, our lead, silver, and 
other chemical trees. No doubt, simple chemical accretion has 
much to do with all this ; but is there not accretion in the growth 
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Of the more decidedly organic forms also, though of a more 
elaborate and exalted order ? Once upon a time, the " growth 
of stones " was believed in by the vulgar and discredited by the 
learned ; yet now it has been discovered by men of science not 
only that gold nuggets " grow,** but how they grow ! Solution of 
chloride of gold deposits gold upon gold, by simple accretion, 
and that is how nuggets grow. 

In short, if the origin of animal life is based upon and issues 
ftom the principles of vegetable life, as Sir William Thomson 
and other men of science seem to hint, undoubtedly the origin 
of vegetable life is based upon and issues from the principles of 
mineral life ; and there is plenty of that on the face of our earth 
itself without any necessity for being dependent upon other 
worlds for the germs of that vegetable life whence the life of 
animals is supposed to be evolved. — Builder. 

Bb. C. Bastian has described to the British Association some 
new experiments he has made in relation to the Origin of Life, 
and said that the result of these led him to the conclusion that 
living matter might arise de novo, and that this living matter 
might go on to the development of certain common organic 
forms, just as surely as any speck of crystalline matter in a fluid 
might take on and assume certain definite characters which be- 
longed to that saline substance in its crystalline condition. His 
experiments showed that living organisms had been found in 
fluids exposed to a temperature higher than was sufficient to 
destroy germs. 



FHYSIOLOOICAX EXFEBIMENTATION. 

Thkbe has been read to the British Association the '' Keport 
of the Committee appointed to consider the subject of Physio- 
logical Elxperimentat ion," by Prof. Kolleston. 1. No experiment 
which can be performed under the influence of an anaesthetic 
ought to be done without it. 2. No painful experiment is justi- 
fiable for the mere purpose of illustrating a law or Fact already 
demonstrated : in other words, experimentation without the 
employment of anaesthetics is not a fitting exhibition for teaching 
purposes. 3. Whenever, for the investigation of new truths, it 
is necessary to make a painful experiment, every effort should 
be made to insure success, in order that the suffering inflicted 
may not be wasted. For this reason, no painful experiment 
ought to be performed by an unskilled person with insufficient 
instruments and assistance, or in places not suitable for the 
purpose, that is to say, anywhere, except in physiological and 
pathological laboratories, under proper regulations. 4. In the 
scientific preparation for veterinary practice, operations ought 
not to be performed upon living animals for the mere purpose 
of obtaining greater operative dexterity. 
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ACTION OF HBAT ON OXBM UFS. 

Db. Cbacb Caltebt's recent inyestdgations into the Action of 
Heat on G«rm Life have disproved the theory that a heat of 212 
Fahr. is sufficient to destroy all protoplasmic life. In several 
instances he found it maintained at 300 Fahr., while one small 
black vibrio not only resisted 500 Fahr., but all the chemical 
solutions brought to bear upon it. After this, experiments in 
spontaneous generation, which proceed upon the hypothesis that 
it is in the power of the operator to make sure of haying ei- 
eluded all living germs from his solutions, must be received with 
a good deal of caution. — See next page. 

OBGANIC 00MF0I7NDS. 

At a meeting of the Academy of Sciences of Paris, M* 
Berthelot read a paper on " The Formation of Organic Com- 
pounds originating from Azotic Acid." According to his notion 
the explosive power of nitro-carbonatic compound is the result 
of a kind of internal combustion analogous to that of gan> 
cotton. There is, however, a difference, because the elements 
of the azotic acid and those of the combustible principle 
are intimately united instead of being only mixed as it is in 
common gunpowder. This power is much greater, because the 
combustion developes more gas and heat, and the heat produced 
by the combustion is in excess of that created by the previous 
union of the azotic acid, owing to the organic principle having 
given less heat. M. Berthelot has measured the heat escaping 
m)m the formation of the most important derivatives of azote, 
such as azotic ether, nitro-glycerine, nitro-mannite, gun-cotton, 
azotic starch, nitrated benzine, bi niter, chloroniter, nitro-benzoic 
acid, &c. * 

FBTBOLEITM. 

CoL. Maclean has read to the British Association a paper 
*' On the Geographical Distribution of Petroleum and simUar 
Substances." This paper embraced notices of the different 
forms in which these products are found — bitumen, petroleum, 
naphtha, and gas, &c., mumidf amber, and ambergris ; notices of 
the places in which these various substances are found, the 
extent to which they have been known, and uses to which they 
have been applied since early times ; bitumen of the Euphrates 
valley, the Dead Sea, &c., and the remarkable fountains of 
naphtha at Baku, on the Caspian ; the application of petroleum, 
naphtha, &c. ; their use for light, for medical purposes, tor igneous 
missiles in war ; virtues of the substance called mumia ; the 
beliefs regarding the origin of this substance, of ambergris, and 
others of these products ; concluding with a review of the geogra- 
phical position in which they are found. 
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SPONTAKBOUS OBNBBATION. 

A PAPEB has been read to the British Association " On Spon- 
taneons Generation, or Protoplasmic Life," by Br. Grace Calrert. 
The object of the inquiry was to ascertain if the germs existing 
or produced in a liquid in a state of fermentation or of putrefac- 
tion could be conveyed to a liquid susceptible of entering into 
these states. An essential point in the conduct of the investi- 
gation was the preparation of pure distilled water. By employ- 
ing an apparatus through which a gas could be passed to displace 
the air, and adding to the water to be distilled a solution of 
potash and permanganate of potash, he obtained a water which, 
after three or four distillations, was found to be free &om life. 
The gas employed in the first three series was hydrogen, and 
the water was kept in the apparatus till wanted, to prevent any 
contact with air. The water having been kept free from life for 
seventeen days, was introduced into twelve small holes, and left 
exposed to the atmosphere for fifteen hours, when the tubes were 
dosed. Every eight days the tubes were examined. On the first 
and second elimination no life was observed, but the third dis- 
covered two or three black vibrios in each field. A second series 
of eiroeriments was made, placing the water in the tubes near 
putrid meat for two hours, at a temperature of 21° to 26° C. 
Six days after, some of the tubes were examined and life ob- 
served' showing that being placed near a source of protoplasmic 
life, the water had in two hours absorbed germs in sufficient 
quantity for life to become visible in one-fourth the time re- 
quired m the first experiment. After six days a slight increase 
of life was noticed, but no further development could be after- 
wards seen. In a third series of experiments, albumen was 
added to the water. In this case life appeared in five days, and 
a considerable increase in ten. Albumen, therefore, facilitated 
the development of life. The quantity of life produced in the 
above experiments being comparatively small, some fresh water 
was distUled, oxygen being substituted for the hydrogen in the 
apparatus ; and a fourth series of experiments resulted in show- 
ing that although oxygen appears to favour the development of 
germs, it does not favour their reproduction. When the weather 
had become much warmer, and a marked increase of life in the 
atmosphere had taken place, some of the albumen solution em- 
ployed in the above experiments was left exposed in tubes to its 
infiaence, wnen a large quantity of life was rapidly developed, 
and continued to increase, proving the increase to be due not 
merely to reproduction, but to the introduction of fresh germs. 
As no life appeared in that portion of the distilled water remain- 
ing in the apparatus before mentioned, which was examined 
from time to time, whilst it appeared in all the solutions made 
with it^ and impregnated by their exposure to the atmosphere, it 
is obvious that germs are necessary to the prodaction of l\£^« 
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DCAOIKATION IN 8CUENGB. 

Dr. TTin>ALL has quoted some remarks made by Sir B. Biodie 
'in support of his own peculiar doctrine concerning the use of the 
imagination in science. Sir B. Brodie adverts to the control of 
the imaginative fisu^ulty bj physical obserration and experiment; 
Dr. Tyndall, on the other hand, has not only advanced conjee^ 
tures where observations and experiments have £&iled, but has 
advocated the free use of the speculative iaculty for scientifie 
purposes in fields beyond the present outposts of scientific in- 
quiry. True, he would restrict the free use of the imagination 
to " privileged spirits" only. Should any Facts and observations 
be advanced against the conjectural conclusions, fancies, and 
imaginings of these spirits, they are to be overlooked, as proceed- 
ing from the wildness of the ** weaker brethren ; " for, he goes on 
to argue, it is clear that beyond the present limits of observation 
may be all sorts of facts which, if they could be discovered, might 
be found opposed to the inferences to be deduced from the 
scientific facts we have. In this way not only is the correctness 
of the views of the class of privileged spirits proved, but the in- 
fallibility of the discoveries they are about to make is demon- 
strated long before the means of proceeding to be adopted to 
make the discoveries have been found out. — Lionel S. Beak. 



SFBCTKA OF HYDBOCABBONS. 

Prof. Swan has read to the British Association a paper on 
*• The Wave Lengths of the Spectra of the Hydrocarbons." 
Prof. Swan stated that, in 1856, he had communicated to the 
Koyal Society of Edinburgh a paper, published in Volume XXI. 
of their Transactions, entitled " On the Prismatic Spectra of the 
Flames of Compounds of Carbon and Hydrogen." In his obser- 
vations on these substances he made use of an arrangement, 
employed by him still earlier, in 1846, identical with that which, 
since the publication of Kirchoffs and Bunsen's researches in 
spectrum analysis, is familiarly known as a spectroscope, namely, 
an observing telescope, a prism, and a collimator receiving the 
light to be examined through a narrow slit at its principal focus. 
The observations published in 1856 consist of carefully observed 
minimum deviations of fourteen dark lines of the sun spectrum, 
and of twelve bright lines of the hydrocarbon spectra, which 
bright lines were found to be identical in fifteen different hydro- 
carbons examined. No absolute coincidences between the lines 
in the solar and terrestrial spectra were observed, except that 
long before discovered by Fraunhofer, between the double sun 
line D and the double yellow line of ordinary flames, now, 
wherever or whenever it may appear, referred to sodium. The 
yellow line was generally present in the hydrocarbon spectra; 
but from a careful quantitative experiment it was ascertained that 
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the 2,600,000th part of a troy grain of sodium rendered its pre- 
sence in a flame sensible ; and the conclusion was then distinctly 
stated, it is believed for the first time, that whenever or wher- 
ever the double yellow line appears it is due to the presence of 
minute traces of sodium. In this state the observations of 1856 
had remained until lately, when Mr. Swan was requested by his 
firiend, Prof C. Piazzi Smyth, to compute the wave-lengths of 
some of the hydrocarbon lines. As no exact coincidence existed 
between these and the lines of the solar spectrum, it was 
necessary to have recourse to some process of interpolation, and 
that which suggested itself to Prof. Swan was founded upon 
Lagrange's well-known Interpolation Theorem. In order to 
verify as far as possible the results, the computation of the 
wave-lengths of the hydrocarbon lines was repeated by interpo- 
lating between different groups of sun lines, and the discrepancies 
between the numbers so obtained in no case extended beyond the 
place of units in Angstrom's scale of wave-lengths, where unity 
expresses the ten-millionth part of a millimetre. 

A conversation then took place, in which Dr. Gladstone and 
Mr. Gr. J. Stoney took part, chiefly relating to Prof. Swan's dis- 
coveries in connection with the sodium line. Prof. Swan said, 
Fraunhofer long ago discovered the coincidence of the double 
dark line D with the double yellow line of a sodium flame. 
What he himself claimed was this : in the hydrocarbon spectrum 
he found this yellow line coming and going in a manner which 
made him suspect it to be an intruder ; and having found that 
the presence of an inflnitesimal portion of sodium sufficed to 
render this line visible, he announced that, whenever and 
wherever this yellow line was found in a spectrum, it was due 
to the presence of sodium, and he believed he was the first person 
who ventured to make that announcement. This claim was 
allowed by those who took part in the conversation, and Dr. 
Gladstone went on to say that Brewster, at an early date, 
observed the coincidence between certain bright lines (those of 
potasnum^ for example), and dark lines in the solar spectrum ; 
but it appeared to Brewster himself so strange that where the 
one spectrum gave light the other should give darkness, that 
they thought the less said about it the better, and some of their 
observations were accordingly not recorded. 



HEALTH AND THE SPECTROSCOPE. 

We learn from the Quarterlp Journal of Science a most 
ingenious use of the Spectrum Analysis, which will doubtless 
suggest the usefulness of extending its application to the 
elucidation of many inquiries where it has heretofore not been 
appealed to. ' The case referred to is substantially as follows : — 
The water used by the inhabitants of a crowded court, amongst 
whom several cases of typhoid fever had appeared, was drawn 
from a rather shallow well, and was highly charged with various 
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unoxidUed compounds of nitrogen. It was suspected tlint, from 
Bome defect, the contents of a public urin<il obtained entmnce to 
the well. The fact that the well-water contained seven times 
as much common salt as the normal water of the vieinity iras 
some confirmation of the suspicion. Professor Church obtained 
absolute proof by the following method: — He introduced two 
grammes of a lithium salt into the urinal, and, two hours later, 
wtis enabled readily to detect with the spectroscope the presence 
of lithium in a litre of the well-water, which by previous ezami- 
nation had shown no trace of this substance. 



THE SECOND OBBMAN ABCTIC BXFEDiriON. 

A PAPER has been read to the British Association, giving an 
account of "The Second German Arctic Expedition, by Dr. 
Copeland, Astronomer to the Expedition. The object and aim 
of this expedition were the scientific examination and discovoy 
of the Arctic central region contained within the 75th pamlld 
of north latitude, taking the coast of East G-reenland as a basis. 
Two problems were involved in this aim — (1) the solution of 
the so-called Polar question ; (2) the discovery, survey, and ex- 
amination of East Greenland, and those countries, islands, and 
seas connected with it and extending in a northerly direction 
towards Behring's Straits, a measurement of a meridional arc in 
East Greenland, excursions on the glaciers of the interior of 
continental Greenland, &c. Two ships were engaged in the 
expedition, and sailed from Bremerhaven on June 15, 1869, 
but after five weeks' sailing the vessels separated during a 
dense fog in lat. 76°. The Germaniay Capt. Xoldeway, pro- 
ceeded northwards until its progress was stopped in lat. 75° 
31', or 23' further north than Clavering and Sabine reached 
forty- six years before. At this point the land-ice lay quite 
fast, and extended fully ten miles in a north-east direction 
from the nearest land, while against its outer edge the. 
enormous fields of pack-ice were so heavily pressed as to 
render progress impossible. Capt. Koldeway therefore deter- 
mined to return to the Pendulum Islands, there to await in 
safety a change in the state of the ice. But the fact of the ship 
being frozen in did not discourage the members of the expedition, 
for not only were observations taken to ascertain the tempera- 
ture and pressure of the atmosphere, the direction and velocity 
of the wind, the amount of cloud, and the height of the tide 
from hour to hour, but excursions were also made, and geo- 
logical, botanical, and ethnological specimens were obtained. 
During the spring the labours of the expedition mainly took the 
direction of a sledge journey to the north, under the leadership 
of the captain, when an advance was made of 15(f miles in a 
straight line from the winter quarters, and at least one whole 
degree was added to our maps of the coast of East Greenland. 
Various other tours were made, which were rewarded by several 
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interesting discoveries, the most important being, perhaps, that 
of the musk-ox, which was found plentifully up to the 77th 
parallel. No recent traces, however, were found of the presence 
of the natives, but eleven skulls and many interesting weapons 
and utensils were discovered. 

We have not space to gi?e a detailed account of the work per- 
formed by the expedition, but ample and hearty testimony was 
borne to its merits by everyone who took part in the discussion 
on Br. Copeland's paper. Dr. K. Brown, who is particularly 
well qualified to speiJL on the subject, spoke in the highest 
terms of the scientific results of the expedition, and of its addi- 
tions to our knowledge of the distribution of plant and animal 
life in Greenland. The discovery of the musk-ox on the east 
coast of Greenland — hitherto not found south of Wolstenholme 
Sound, on the west coast — ^was remarkable ; while that of the 
ermine and the lemming was equally interesting. The additions 
to our botanical and geological knowledge were also of deep im- 
portance. Physics had been attended to as well, and, taking it 
all in all, Dr. Brown declared that no expedition to the Arctic 
legions had ever surpassed this one in scientific importance — 
none during this century equalling it in the thoroughness with 
which all branches of science had been looked after by properly- 
trained special officers. On the motion of Col. Yule, the mem- 
bers of the Section passed a resolution, expressing their admi- 
ration of the gallantry and resolution displayed by Capt. 
Koldeway and his colleagues, and their sense of the great value 
of the scientific observations and geographical discoveries which 
had been made. — Athenaum, 



^ TSB BOTAL SOCIETT. 

Ok St Andrew's day, the Royal Society held their anniversary 
meeting. More than usual interest attached to this meeting, as, 
in consequence of resigning the presidency. Sir Edward Sabine 
was to deliver his final address, and the society were called upon 
to elect a new President 

One of the leading topics of Sir Edward Sabine's address was 
the publication of the fifth volume of the great Catalogue of 
Scientific Papers conynled by the Royal Society, a work of which 
the importance can hardly be overrated. It contains the titles 
of all tiie scientific papers that could be collected from any part 
of the world published between 1799 and 1864, and will, we 
are informed, be completed next year with the sixth volume. 
The endowment of Kew Observatory with a sum of 10,000/. by 
Mr. J. P. G^siot, F.K.S., was a topic on which Sir E. Sabine 
could dwell with satisfaction, eonsidering the number of years 
during which he has taken a leading part in carrying on that 
establishment The Koyal Society are the trustees of Mr. 
Gassiofs fund, and the annual interest arising therefrom is to 
be applied for the maintenance and continuance of magnetical 
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and TnetH>rologicaI obseirations, with Belf-reebiding iiutnmientg, 
at Kew, and for investigations in physical science as may be 
required. Henceforward the Observatory at Kew will be one 
of the permanent scientific institutions of the oonntEy. The 
greiit MeIl>oump telescope (an instmment eonstmcted by Orobb, 
of Dublin, under the supervision of a committee of the Boyal 
Society, and paid for by the colony of Victoria) came next unaer 
notice, and with this favourable circumstance, that it was at first 
dincredited in Melbourne, but that further experience has de- 
monstrated the merits of the instrument, and the Gk>venmieDt 
astronomer at Melbourne now reports that " its performance is 
highly satisfactory," and " that excellent work can be done with 
it." Important among the observations already made therewith 
is the fact that the nebula in Argo is undeigoing rapid changes. 
From this the President passed to the equatorial telescope, oon- 
structeil also by Grubb, at the cost of the Hoyal Society, for 
spectroscopic observation of celestial objects. This instmmait 
has been placed in the hands of Mr. W. Huggins, F.B.S., who,, 
at his own expense, has built an observatoiy to receive it, and 
is now devoting himself to the elucidation of some of the most 
interesting questions in physical astronomy. He has just as- 
certained that the spectrum of Encke's comet (then visible) 
showed the carbon line, agreeing in this particular with Comet 
II., 1868. The remaining topics were the series of pendulum 
observations made in India, and the untimely death of Captain 
BiiHcvi, tlie observer ; the confirmation, by the director of the 
lioyal Netherlands Observatory at Baravia, of the existence of a 
lunar atmospheric tide ; and the farther exemplification by fossils 
brought from Greenland of the fact that the region within the 
Arctic circle had in ages long past a tropical climate. 

The Copley medal awarded to Julius Robert* Mayer, of Heil- 
bronn, for his researches on the mechanics of heat, including 
essays on — 1, the Forces of Inorganic Nature ; 2, Organic Jiotion 
in connexion with Nutrition ; 3, Fever ; 4, Celestial Dynamics; 
5, the Mechanical Equivalent of Heat — ^was then presented. 

One of the Royal Medals was given to Br. John Stenhoose, 
F.R.S., for his researches on the lichens and their proximate 
constituents and derivatives, including erythrite, and for his 
researches on the action of charcoal in purifying air ; and the 
other to Mr. George Busk, F.R.S., President of the Royal College 
of Surgeons, for his researches in zoology, physiology, and com* 
parative anatomy. 

With the election of George Biddell, C.B., M.A., D.C.L., LL.D., 
AQtronomer Royal, as President for the year ending Nov. 30, 
1872, and the election of other officers for the year, the proceed- 
ings were brought to a close. 

The anniversary dinner was held at "Willie's Rooms, the new- 
elected President being in t\\e cWvt. lii xiv^ Q,csi>\T%Q of the even- 
Jng the important services Tendered to \Yve aod^Jt^Xyj ^vt^ae^^ij^ 
Sabine during the eleven years oi\i\a ipTeB\d«,ivc^ ^«t^T«««^'af^ 
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^inth generous warmth, and with regret that by the increasing 
weight of years he should have been compelled to resign the dis- 
tinguished place he has so long filled with advantage to the 
Society and to science. * 

TRiLNSPABENCT. 

Professor Stokes has read to the British Association, a 
** Notice of the Kesearches of the late Rev. W. Vernon Harcourt 
on tlie Conditions of Transparency in Glass." Mr. Harcourt, 
who was one of the earliest and most active members of the 
British Association, carried on, for nearly forty years, experi^ 
ments on the manufacture of glass for optical purposes. One of 
his most successful results was the construction of discs of ter- 
borate of lead and of a titanic glass, of about 3 inches dia- 
meter, almost homr^eneous, and with which it is intended to 
attempt the construction of an actual object-glass which shall 
give images free from secondary colour. One of these discs was 
exhibited to the Section. 

Mr. Gr. J. Stoney has given a paper " On a Cause of Transpa- 
rency,** the most interesting part of which consisted of an account 
of experiments on the spectrum of chloro-chromic acid. The 
positions of tliirty-one lines in this spectrum were determined 
with an accuracy of gj^jth of their mutual distances, and were 
found to be all of them harmonics of one fundamental vibration 
of too long period to be visible. These observations had sug- 
gested to him a theory of the cause of transparency in bodies, 
which he illustrated by reference to the jarring sound which is 
heard in the immediate neighbourhood of a bell when it is struck, 
bat is not heard at a distance. The waves of light emitted by a 
radiating body are anal(^ous to those sound-waves from the bell 
Which travel to a distance, while the molecular motions of trans- 
parent bodies seem to resemble those confused motions of the 
pell which produce the jarring sound. 

Mr. T. Stevenson, C.E., exhibited and explained "A New Re- 
flector for Lighthouses."— A holophote was taken in which the 
paraboloidal portion consisted of facets of glass, ground to the 
proper curve, and silvered on the back. The same mode of con- 
struction was proposed for the new kind of apparatus — viz., n 
differential holophote, which, by means of a single agent, will 
collect with uniform density in azimuth the whole sphere of 
diverging rays into any one given cylindric sector. A mirror 
had been made of small plane facets, set optically in putty, but 
the diflficulty of making one of continuous surface had been so 
great that Mr. Stevenson had consulted his friend Professor 
Tait, who had by quaternions solved the difficulty. 

Professor Tait thpn gave the formulae. Mr. J". R. Napier re- 
marked that sea-going ships ought to be provided with more 
powerful lights than at present, and Mr. Stevenson's reflector 
appeared to be eminently suitable for this purpose..* 

• Mr. Stermaony Zi^Hthouse lUuminatiom on (he flolimhotal Su«t«nv. *itA 
edit. jn»6 pablisbed. "^ • * 

I * 
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THBBMO-ELECTRICITT. 

Prof. Tait has read to the British Association the following 
paper '* On Thermo-Electricity." When one junction of a thermo- 
electric circuit is progressively raised in temperature, while the 
temperature of the other remains constant, the current increases 
more and more slowly, then decreases, and afterwards becomes 
reversed. Sir W. Thomson has explained this by regarding the 
actual current as the sum of two partial currents in opposite 
directions. The first partial current depends directly on the 
difference of temperature between the two junctions ; the second 
depends on the fact that the source of electricity is not only at 
the junctions but aU along the wires, two portions of the same 
metal at different temperatures behaving like two different 
metals. The experiments of Professor Tait consisted in observ- 
ing the cnrrents generated in two independent thermo-electric 
curcuits, with their hot junctions in one bath and their cold 
junctions in another, so that the temperature of the junctions 
were the s>ime for both circuits. The following is Professor 
Tait's account of the results: — " Within the limits of tempera- 
ture which have been imposed on me by the difficulty of getting 
wires of the more infusible metals, I have shown that the electro- 
motive force and the Peltier effect in a thermo-electric circuit 
are expressed in terms of temperature by parabolic formulae. To 
cjirry the investigation further, and also more carefully to verify 
the parabolic form, I plotted the indications of one circuit in 
terms of those of another, both having the same temperatures of 
hot and cold junctions. It is obvious that this will give a very 
severe test ; and, so far as I have yet gone, it is well borne out. 
By combining, by means of a differential galvanometer, the indi- 
cations of two separate circuits at the same temperatures, and 
altering the resistance in one of them so as to make the separate 
parabolas equal, it is obvious that we get an arrangement in 
which the electro-motive force is proportional to the first power 
of the difference of temperatures." 

Sir W. Thomson said it was curious to find how, about fifteen 
years after its discovery by Professor Gumming, the fact of re- 
versal at high differences of temperature had now been confirmed 
with such definite laws of thermal action. 



NEW "WOR^t BY M. BECQUEBEL. 



M. Becquerkl, sen., has \a\d on t\\e ta)Q\^ oi \)aa k«&^<ii\sc^ ^^ 
Sciences of Paris a work in MS., ec^uaX *\n w.m«v«i\. \» v^^ ks^- 
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nary yolnmes, on the important subject of the intervention of 
physico-chemical forces in geological, meteorological, and phy- 
siological phenomena. The author demonstrates, amongst other 
things, the " celestial origin of atmospheric electricity, and the 
influence of electric action in the transformation of the blood in 
the body from venous to arterial." He explains, also by electric 
currents, an action which chemistry has been unable to account 
for, that is to say, the transport of materials within the organism, 
that is to say, life, for life resides in movement. — Athen(sum, 



CUBATIVB ELECTBICTTT. 

MsssBS. Baillik&e, Tindall, and Cox have thought fit at this 
moment to reissue the Kev. John Wesley's remarkable essay on 
" Electricity Made Plain and Useful." The publishers offer as 
their excuse the attention which curative electricity has lately 
aroused in the public mind. Many of Wesley's theories were 
considered, at the time, the fancies of an enthusiast ; but modem 
experiments have shown that in his suggestions lay the germs of 
those splendid results of science which make '* lightning itself 
our servant and messenger." The publishers have adhered to 
the great divine's quaint text. Not a word has been omitted or 
inserted ; and the reader is left to judge for himself of Wesley's 
marvellous foreshadowing of the importance of electricity as a 
healing art in the present day. 



ELECTBIC SIGNALS IK MINES. 

In Silesia and in Westphalia the use of Electric Signalls in 
shafts is becoming very general ; they are also very much em- 
ployed in the basin of the Saar, where they are inseparable from 
mechanical hoists, &c. These electric apparatus have been 
applied, without modifications, to the Graf-Beust mines (Essen) ; 
their characteristic is that the voltaic circuit is closed by the 
earth. Along the circuit are interposed alarums and the mani- 
pulators, visible at every stage of the mine ; the current is con- 
stantly closed; the alarums sound when the working of the 
manipulator interrupts the current; the pile is composed of 
twenty elements of brass-zinc plunged in a solution of sulphate 
of magnesia. At the mine of Rhein Elbe the system for the 
transmission of signals is quite different ; they are transmitted 
from, the bottom upwards, and vice versd. In the transmission 
of signals from the bottom to the surface, a complete circuit js 
formed between these points. The manipulator is composed of 
a wooden fork, the te^th of which are covered in the interior 
with two sheets of copper in contact with the conducting wires ; 
at the lower extremities of the sheets there are two metallic 
pendants which are broug-ht into contact at the moxo^wX, oi VoXet- 
rupting the currents, by closing the teeth of tVie ioxk, vf\vwv \3cv^ 
passage of the current soundB the bells placed aX \\ift svo^^JCfc, 

12 
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To transmit signals from the surface to the bottom, it is neces- 
sary, of oonrse, to hare a manipulator at the sor£f&ce and bells at 
the bottom, but a single conductor only is required to be added, 
connecting the manipulator with the bells. The current is 
closed by the wire attached to the bells. The pile used at Rhm 
Elbe is composed of six elements zinc-charcoal plunged in a 
Holution of mercuric sulphate, renewed every two months, for an 
extraction of from 400 to 460 tons per day. The wires are pro- 
tected by a wooden sheath. The erection in a shaft 220 yards 
<ieep has cost nearly 40/. ; in which sum are comprised the ex- 
pense of materials required for a year and two spare elements. 
Each additional yard would cost about 3«. ; in a dry shaft the 
conducting wire can be covered simply with gutta-percha, io 
whicli case the expense would only come to about 2\l.-^M^ 
chanics' MagaHne. 



THE FIBST IDEA. OF THE TELBORAPHIC DIAL. 

In a work written by Father John Laurechon, a Jesuit, printed 
in 1624, at Pont-a-Mousson, under the title of "BhriatiM 
Mathematique compost de plusieurs problhnes plaisants etfad- 
iieiix,*' there is to be found a curious passage, well deserving to 
be quoted : — " It is stated, that by means of a magnet, or any 
stone of the kind of loadstones, absent persons could communi- 
cate with each other ; for example, Claudius being in Paris, and 
John in Borne, if each had a needle rubbed with some stone 
having the power, as one needle should move in Paris the other 
could move correspondingly at Rome ; Claudius and John could 
have similar alphabets, and having arranged to communicate at 
a fixed time every day, when the needle had run three times and 
A half round the dial, this would be the signal that Cladius 
wished to speak to John and to no other. And supposing that 
Chiudius wants to tell John that 'the King is at Paris,' he 
would TTiove the needle to the letters ^, A, e, and so on. The 
needle of John agreeing with that of Claudius would, of course, 
move and stop at the same letters, and by such means they 
could easily iiderstand and correspond with each other. This 
is a fine invention, but I do not believe there is in the world a 
loadstone having such a power, and besides it would not be 
expedient, as then treason would be too frequent and too secret" 
Ffither Laurechon used to write under the assumed name of H. 
Van Etten. Annexed to the passage quoted, there is a diagram 
of a dial, with the 24 letters, having the needle fixed at the 
letter A. A similar allusion is to be found in the Dialogues of 
Galileo. — MecJuinica* Magazine. 



COKSTk^rt -BkTTlSKT. 

X. XoHLFURST has devised, an «rca.Ti%emeu\. ^i ^ 's.'jjv^'t ^>2^ 
mnc battery, which, he states, wiW, \i Aia^ ioT tvx^^ts^ ^«53c«. 



SLECIBIGAL SOIBNCB. 183 
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bellfi, give a sufficient current for a year, at the cost of 1^ lb. 
of crystals of sulphate of copper. A truncated hollow cone of 
copper, closed at the top, forms the negative plate. This cone is 
thoroughly varnished inside, filled with crystals of sulphate of 
copper and placed mouth downwards in a glass cylinder deeper 
than itself. This cone has notches round the rim, and has a 
small hole in the centre of the top. The positive plate is a thick 
cake of zinc suspended over the face of the cone, cast with a hole 
in the centre, through which passes a gutta-percha covered wire, 
making the connection with the copper side of the battery. The 
glass cylinder is then filled with water, when it is evident that 
the rate of solution of the sulphate depends on the facility witli 
which it is dissolved by the access of water through the notches 
in the cone, and this taking place at a uniform rate, the electric 
current arising from the mutual action of the copper and zinc in 
a solution of a given strength will be uniform also. The strength 
of the current is increased if, instead of water, a dilute solution 
of sulphate of magnesia, or of common salt, is used. — Dingier 
Poly. Journal. 

hebbing's improvements in telegraphy. 

In the Times of January 30, 1871, is given a description of 
a telegraphic instrument invented by Mr. Herring, and so con- 
structed as to produce the dot and the dash of the Morse code in 
such a manner that one could never be mistaken lor the other. 
This was effected by the use of two distinct levers, an arrange- 
ment which also permitted the dash to be made vertical instead 
of horizontal, and to be produced instantaneously instead of by 
continued pressure, thus saving the time of the operator, and 
diminishing the length of the message slip. The authorities of 
the Post Office took exception to Mr. Herring's first instrument, 
because it was intended to print. He then arranged it to emboss, 
and it was next objected to because it would not print. The 
latter objection seemed to be the one most likely to be insisted 
upon ; and Mr. Herring has now removed it by completing a 
printing instrument of a very superior character. 

In this instrument the slip of paper on which the message is 
received is made to travel by clockwork in the ordinary way. It 
passes directly over a thin metallic disc, placed transversely to 
the course of the slip; revolving on an axis, and dipping into an 
ink well over the paper, is a Itiver terminating in a broad style 
placed vertically above the disc, so that the descent of the lever 
compresses the slip of paper between the disc and the style. 
This lever is double, in the sense that its central portion, carry- 
ing the central portion of the style, can be acted upon either 
independently of the lateral portions, or tx)gether with them. In 
the iormer case odIjt the narrow central portiow oi \}[v^ ^X.'^Xoi 
ieecends, and the slip of paper is pressed upon tVve aivVwy^l, i\'^^ 
t only a single point of contact, which prodwcea «i. ^o\.. \vi N^-e^ 
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1.1 Iter rase the style descends as a whole, and, having a ooncare 
(' {pe. it presseK the paper into contact with the disc by mon or 
Ifss of this edge, tlius producing a yeitical dash. There is an 
itdjusting screw, by which the inking disc may be raised or 
lowcreil at pleasure, and. by raising it, the length of the contact 
>tirtHce, and hence the length of the dash, may be increased at 
tlio pleasure of the operator. The pressure of the style stops for 
the moment the revolution of the inking disc, upon the imme- 
diate recommencement of which the ink supply depends. Mr. 
] {erring has, therefore, placed upon the axle of the disc a box, 
nmtaining a spiral spring so arranged that when the disc itself 
ix checked the power of the clockwork coils the spring. The 
iiioniont the disc is released the coiled spring gives the necessary 
impulse to produce immediate revolution. 

The opcRitor is furnished with two keys, one of which com- 
ma nds the central or dot portion of the lever, the other the leter 
ns a whole. One, therefore, produces the dot, and the other the 
<l»sh. and no mistake can occur between the two except by the 
U5e of the wrong key. The printing is remarkably clear, distinct 
:in(l compact, and gives a legibility to the messages which do 
other m<Hlification of the Morse system has at present attained. 
The instrument is worked with a double current, like that useij 
tor the double bell, with the great advantage over the latter that 
the signals are printed and permanently recorded, instead of 
being fleeting impressions upon the ear of the recipient. 

Mr. Herring Ims also made some subsidiary improvements of 
importance, esj>ecially with regard to the relay, which promise to 
j'dd to the upcfulnoHs of his instrument, but are of too technical 
A charjicter to iiee<l description here. He also has it in view to 
work by means of a magneto-electric instead of a battery current, 
;ind to prcxluco the revolution of the magnet by clockwork. At 
the snmo time ho propf)S08 to do away with the clockwork of the 
Tf'cordinpr instrument, and thinks it will be popsible to work 
lorwiird tlie message slip by utilising the waste power of the lever 
by which the style is depressed. 



THK MORSE PRINTING TEl-EORAPH. 

Professoe Zkuger has road to the British Association, a 
]>!iper " On a new Key for the Morse Printing Telegraph." He 
said : — 

'' I had the honour to show at the meeting of the Britisl 

Association of 1868 a new automatical key to work the Mors< 

juiiiting telegraph. The key printed out tliree different signs— 

viz. a point, a short line, and a longer one. It consisted o* 

throe lovers ; by pressing them down steel springs moved alonj 

H very short or longer sheet of conducting material, and forme< 

thus three signs of differeTAi \o,T\g^\v. ">C^?\. \\\«t«kvivt% ^ ^^ttaii 

time required to press down t\\e Yevex, ^\\\c\v \>^ ?». s^cwv^^p 

brouglit again to its former posiWon. TVv^ \^\^^?^ie^^x^\. ^ 
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therefore bound to a certain speed in working the key, if the 
signs should be set off regalaiiy. A clockwork arrangement 
moves a small wooden cylinder, whose steel axis is attached to 
it by a handle, and rotates with great velocity, being accurately 
indicated by a small bell sounding as often in a second as the 
cylinder will revolve in the same time. The wooden cylinder 
bears three thin circular brass discs, attached to the steel axis 
of the cylinder ; these discs are differently cut out, in such a 
manner that the first is a full circle of 360 deg., the second a 
section of 110 deg. nearly, the rest of the circle being cut out 
and covered with wood to prevent metallic contact. The last 
bears only a segment of 10 deg., the rest being cut out and 
covered with insulating substances. Three levers put in front 
of the three discs bear oc their end platinum plates that touch 
the discs daring one revolution of the cylinder when pressed 
down. From every lever there is a conducting wire led to the 
printing apparatus ; and the lever is reduced to its former posi- 
tion by a strong steel spring, so that it regains rapidly its posi- 
tion after the pressure of the finger has ceased. Whatever be 
the speed of the p^er and the clockwork moving it, the relative 
length remains unalterably the same. In this model the motion 
endures for 1 5 minutes, and, being only a model, it has no rollers 
'for the paper sheet. In the working instrument the printing 
apparatus with its rollers is attached to the key, forming only 
one apparatus together. From that contrivance results a quite 
equal distance of the single signs as in printing, and by putting 
the fans of the clockwork in differently inclined positions the 
rapidity of motion may be carried as far as a clever telegraphist 
can manage it. By using three signs, the combination to 1 , 2, 
and 3 gives 39 signs. This will do for all letters, figures, and 
phrases commonly used, and spare nearly 30 per cent, of space, 
and therefore of time, enabling an able telegraphist to give 30 
to 38 words by the middle speed of the clockwork." 

The Professor illustrated his paper by a model of the machine. 



barton's tltest becordinq teleqbaph. 

This consists of two plain revolving dials, each having a 
double groove at the rim to admit of an endless cord or rope, 
also a handle and a finger or indicator ; and these are connected 
by an endless band of steel wire rope or any other fitting 
material. Upon this endless band or rope are fixed hanging 
swivels or holders, into which any kind of message written on 
ordinary paper or any other material, or a sealed missive if 
necessary, is inserted. This done, the sender, A, simply turns 
the revolving dial until a small bell above the same gives the 
alarm, which by doing so announces that A's message has 
reached the receiver, B. Should B at the otVvet exi^ m^ Vq 
fiend an answer back to A, lie proceeds in t\\© e.?\T^^ '^^"^ ^» ^ 
did at starting, the arrival of B*s message U) A.\idTi^ ekm^^l 
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announced by the ringing of a belL If preferred, the messagei 
can be sent from one department or office to another throsJi^ 
tubed. If not thought desirable to send written messagei, 
numenils or letters of the alphabet can be used instead, eaeh 
numeral or letter of the alphabet representing some pre-Arradg(d 
onler or message for the day. If preferred, previously prepared 
messages — before the duties of the day commence— can be 
slipped in spaces around the dials instead of using numerals or 
alphabetical signs. Other applications of a similar apparatoi 
are suggested. — Th$ Builder, 

FROTECnNG TELEGBAFHS FROK UOHTNIKO. 

Much trouble has always been experienced from lightning oa 
a section of telegniph line between Riverside and the Stock 
Yanls. on the Chicago, Burlington, and Quincy Railroad. Poles 
are frequently shivered to splinters, and much other damage 
done during the heavy storms which occur there during the 
summer. Al)out a year and a half ago, Mr. F. H. Tubbs tried 
the experiment of attaching a lightning conductor to each pole 
of this section, consisting simply of a No. 7 iron wire, one end 
of which was secured underneath the iron ring at the top of the 
pole, and the other buried in the ground, the wire making one 
complete turn around the pole two or three feet below the top. 
This simple and inexpensive precaution has thus prevented any 
damage whatever from lightning on the section protected, 
although this is the second summer it has beon in use, while 
formerly not a summer pas8e<l without several poles being de- 
stroyed in this manner. — Ttie Telegrajpher. 



ELECTRICAL ANEMOMETER. 

A NEW form of Anemometer, the invention of Mr. J. E. H. 
Gordon, has just been constructed by Mr. Apps, and seems likely 
to prove of material service to all who desire to notice and record the 
direction and velocity of the wind. As now made, the anemometer 
consists of an ordinary pair of Beckley fans and a set of revolving 
Clips, fixed in any convenient situation, and connected by insulated 
wires with a galvanic battery and with a recording apparatus. 
There is no limit to the length of the connecting wires, so that, 
for example, recording instruments at Lloyd's might be con- 
nected with fans or cups at any part of the coast. The recording 
instrument itself consists of a clock, a wind dial, a reel of paper, 
and an endless band Ciirrying a carbon paste for printing. The 
dial indicates the direction of the wind, and the printing band 
prints this direction every half-hour. The same band records 
every quarter of an hour of time and every completed mile that 
the wind has traversed. The sWp oi i^A^et \^svk.ed by the machine 
is about an inch broad, and it receives xVeXXm^ ^\i\\a.Vl\.:\v\\A 
margin, the direction of tKe Vmd ou'\\a x\s\i\,-\ia.ii^Ta5ii®».> v».\A^ 
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dot for each mile on a central line, so arranged as to be com- 
parable with the time record. The number of dots marked on 
the paper l>etween 10 and 11, for example, indicate the velocity 
of the wind during that period of time, and the dots become 
crowded as the Telocity increases, and stand farther apart as it 
decreases. The battery is composed of zinc and carbon ele- 
ments with dilute sulphuric acid, and will work for six months 
without attention. The reel of recording paper holds a supply 
for three months, and the clock can be made to run this length 
of time without winding ; so that the whole apparatus would be 
as nearly as posisible self-acting. Ordinarily, however, it would 
be desirable for the attendant in chaise of it to date the record- 
ing slip every twenty-four hours, and an eight-day clock would 
be sufficient for the requirements of most observers. The great 
advantage of the instrument is in the character of its records, 
and in the fact that the electrical communication does away with 
the use of cranks and shafting, which are not only costly and 
heavy and far less delicate, but which also render it necessary 
that the recording instrument should be in the immediate neigh- 
bourhood of the fiius. — Times. 



FROGBSS FOB inCKEL-PLATING. 

Peofbssob F. Stolba communicates a plan for Nickel-plating, 
by the action of zinc upon salts of nickel, in the presence of 
chloride of zinc and the metal to be coated. By this process, the 
author states that he has succeeded in plating objects of wrought 
and cast iron, steel, copper, brass, zinc and lead. It is only ne- 
cessary that the size of the objects should permit them to be covered 
entirely by the plating liquid, and that their surfaces should be 
free from rust or grease. The following is the modus operandi : 
A quantity of concentrated chloride of zinc solution is placed in 
a cleaned metallic vessel, and to this is added an equal volume 
of water. This is heated to boiling, and hydrochloric acid is 
added, drop by drop, until the precipitate which had formed on 
adding water had disappeared. A small quantity of zinc powder 
is now added, which produces a zinc coating on the meUil as far 
as the liquid extends. Enough of the nickel salt (the chloride 
or sulphate answer equally well) is now introduced to colour the 
liquid distinctly green; the objects to be plated are placed in it, 
together with some zinc clippings, and the liquid is brought to 
boiling. The nickel is precipitated in the course of fifteen minutes, 
and the objects will be found to be completely coated. The 
coating varies in lustre with the character of the metallic sur- 
face ; where this is polished the plating is likewise lustrous, and 
vice versd. Salt of cobalt aflfbrds a cobalt plating, which is steel 
grey in colour, less lustrous, and more liable to tarnish than the 
nickel. — Din^l. Fo/t/t. Jour. 
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TBS KLRCTBIC UORT. 

M. V. Sbrbtx has introduced an anangement of the Electrie 
Light fixed in the focus of a parabolic mirror of eilyered copper, 
by means of which a strong beam of light can be thrown in 
parallel lines upon any point of an enemy's fortifications. A 
very ingenious arrangement keeps the charcoal points at always 
the same distance, thus securing the constancy of the light 



THE INDO-ETTBOPBAM TKLBGRAPH. 

The Times of April 10 records the most striking triumph of 
modem s'^ienco. The Indo-European telegraphic line now works 
directly witli England without any re-transmission. On the 8th 
communication was established between London and Kurrachee, 
and the first mensage was sent from India to England instanta- 
neously by the director at Kurrachee. A commercial message 
was forwarded direct to Kurrachee for Calcutta, and the line 
was put direct tlirough to Bombay ; Bombay and London, 6,000 
miles npart, then exchanged signals ; and at 1.58 a commercial 
message was sent to Bombay and instantaneously acknowledged. 



IMPROTBHENTS AT THB TELEOBAFH OFFICE. 

Mr. Scudamore has explained at the Central Telegraph Office 
some novel mechanical arrangements for the transmission of mes- 
sages from one floor to another, and from one to another part 
of the same floor. In the ordinary business of the office it is 
necessary that " messages," that is to say,' the sheets of paper on 
which messages are written, should pass through the hands of a 
succession of clerks prior to being issued for delivery. Until 
lately this requirement has been met by "lifts" from floor to 
floor, and by the employment of boys as messengers between the 
different check-tables on the same floor. The lifts were worked 
by hand, and the boys, threading their way in and out among the 
closely set tables on which instruments are placed, were a source 
of trouble and distraction to the clerks engaged in sending or 
receiving messages, and disturbed the general order and dis- 
cipline of the rooms. These disadvantages have now been ob- 
viated by connecting the check tables and the different floors by 
endless bands, kept in motion by the steam engine that is used 
to exhaust the pneumatic carrying tubes. The bands are of tape 
or thin webbing, running over small wheels at each extremity of 
their course, as well as at every angle that they turn ; and four 
bands are used for each track of what may be called a message 
tramway. The principle of their action is familiar to mecha- 
nic'mns, and is employed for many purposes, notably for feeding 
fiome forma of printing press ; Wt \V.a ^T^?,ftTvV ?y.Y^\\Q,i\t\on is ex- 
tremely pleasing and ingemows. "B^twefetv taJoV^ vcv W^ %»rosfe 
room the course of the messages maj \ie \.Taft.e^. "tX^a Xa.-^^-e. ^\ 
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Rrst rise rerticaDj to a sufficient height to be clear of the traffic 

below, then cross the room horizontally, and descend on arriying 

over their destination. A message slipped between the wheels at 

one Bide is instantly carried away and rapidly delivered at the 

other. From floor to floor the bands pass down shafts, or through 

coTcred ways ; and at erery terminus there is a lever by which 

any set can be stopped without disturbing the rest. But unless 

put out of gear they are always running, and thus the indoor 

messengers previously employed can be almost entirely dispensed 

with, to the great gratification alike of clerks and overlookers. 

In fact, the new arrangement gives so much satisfaction, and 

now that it is at work seems so obviously the right one, that it 

excites marvel how it could so long have been done without. 

The total number of messages sent over the postal system during 

the three months ending on the 1st of July was 2,803,798, against 

2.326,639 for the same period of last year, and the revenue for the 

same periods 163,636/., against 135,788/., an increase of 477,159 

messages, and of 27,848/. of receipts, in favour of the quarter 

just ended. This is altogether irrespective of the revenue derived 

from the rental of special and private wires, and frOTft the news* 

service of the whole country. — limes. 



MILITABT BLECTRIC TELEOBAFHS. 

Ths Mechanics^ Moffozine, discussing the employment of elec- 
tric telegraphy for military purposes, mentions one important 
attribute of piles made with bichromate of potash. " These piles 
can also be applied to the service of surgeries, to cauterise 
wonnds, and for effective ablations to the incandescent thread. 
Some late experiments have proved that electric cauteries resolve 
at once the bum at the first degree of the attacked organ, and 
consequently annihilate sensibility insUintaneously, so that no 
pain remains after the operation. Thus the pile with bichromate 
of potash is available both as an engine of war, or of relief and 
aid in suigical operations.' ' 

SIB WILLIAM Thomson's syphon becobdeb. 

At the late Converzatione of the Institution of Civil En- 
gineers, was exhibited the Syphon Recorder of Sir William 
Thomson, being the greatest telegraphic novelty, consisting of 
a very powerful electro-magnet, between the poles of which is 
suspended a core wound with fine silk-covered copper wire. This 
wire is put in the circuit of the telegraph line, through which 
the signals are received. The reading of the signals is effected 
by means of a syphon of capillary glass tube, about 2 in. long, 
the shorter end of which dips into a dish of ink, while the 
larger hnngs down, in front of a paper BtT\"5 mo^fc^ iorR^ut^Vj 
clockwork. The mJnia.tuTe glass syphon is coiiTv^\.«^\y3 ^w'^^'rj 
£ne aluminium wire, with the coil suspended "ViQX^^^CTkXXi'Sk Y^'iSk 
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of the electro-BiAgnet, and is moTod baekwaidB and forwatds ai 
it is deflectod to the right or the left. The way in which tKe 
ink is got through the cnpiUary tuhe, and not only got through 
it, hut actually ejected in a tiny stream from the lower end of 
the syphon, is hy the simple and ingenious expedient of keeping 
tlio ink electrified to a high tension. When any liquid is ele& 
trified. its particles repoUing each other, it is enabled to flow 
tlirttugh the finest orifice ; and this fact has enabled Sir William 
Thomson to produce a frictionless pen-point. The electrifioi* 
tion of the ink in the reservoir is done by a rotating electro* 
phurus or replenibher, kept in movement by an electro-magsetie 
machine. 

WllKATSTONB^S AUTOMATIC IXSTBUICBNTS. 

Mr. Cullkt, tlie Engineer-in-Chief of the Telegraphic Sys- 
tem of the United Kingdom, says : — 

*' In onlor to incrciuse the number of messages which could be 
sent through the wires in a given time, a very lai^ use has been 
made of the Wheat stone Automatic Instruments. This sTstem 
was in use by the Electric Company before Uie transfer. There 
wore four circuits then ; since the transfer 15 circuits have been 
supplied with this apparatus. In addition to these automatic 
circuits for ordinary business, we have fitted up what we call 
the Western News circuit for automatic work. This circuit 
runs from London to Bristol, Gloucester, Cardiff, Newport, 
Exeter, and Plymouth. The news is sent to all these places 
simultaneously, and at the rate of 50 to 55 words a minute. We 
have also done a great deal in the way of pneumatic commuDi* 
cation in towns. Much has been done in the improvement of 
the line wires, which c;ime into the possession of the depaitment 
so badly insuhited that whenever it rained communication was 
stopped. Had not the public put so severe a pressure upon the 
dopnrtment for extension to new places — such a pressure as it 
was impossible to resist — I think I might have been able to 
secure more efficient work and a better service. We hiive 
effected a very great improvement, at considerable expense, in 
the single niMidle instrument. The depjirtment has had a very 
lai^e number of inventions brought before it, and it might have 
been hoped that very considerable advantage to the public might 
have arisen from the breaking up of the monopoly of the com- 
panies and the private interests which almost all the officers 
had in perpetuating the form of some old instrument. But I 
am sorry U) have to report that not in any one instance has any 
apparatus or system of signalling been laid before me of prac- 
tical value. One system only has been of such a nature as could 
possibly have any value, and that would require fully ten years 
to ma fure before it could be brought out. I think it right to 
8»jr this much because it waa eupposed \>a».\, ?^ TkxvvcC^«t vi^ >\vftful 
inventions had been kept back bec&uae oi iVl© \w^\sv«svM\ciYw q\ 
the companies to use them.'* 
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whea.tstonb's automatic telbosafh. 

Pbofessob Wheatstone's automatic or fast-speed tel^raph 
soDsists «f three parts — the perforator, the transmitter, and the 
wceptor. The perforator consists of an irott case with three 
teys, which are struck down by the operator. These keys work 
:;hree punches which produce holes corresponding to dots, dashes, 
etnd spaces in the paper strip. The transmitter consists of a 
clockwork which draws the prepared paper forward with a con- 
tinuous motion by the teeth upon the periphery of a spur-wheel 
entering the central line of holes of the paper. The holes on the 
one side or the other represent the positions of positive or nega- 
tive currents. There are two small vertical pins which move up 
and down underneath the paper strip, one under one row of 
holes, the other under the other row. When a hole occurs, the 
pin rises through it, and allows the lever to which it is fixed to 
oscillate far enough to make suitable contact with the battery. 
When, however, no hole occurs, the pin is stopped against the 
paper and no contact is given. The receptor is somewhat simi- 
lar to an ordinary ink-recording Morse apparatus. It is some- 
what finer in the arrangement of its parts, and the various 
moving portions are made studiously as light as possible, a prin- 
ciple upon which, there is no doubt, the great success of sensibi- 
lity and fast working depends. The entire apparatus is a highly 
ingenious and meritorious production. 



SIEMENS S automatic WBITER. 

The principal difference between this writer, puncher, and 
sender and that of Wheatstone's automatic telegraph is that 
in Siemens's the paper strip is provided with a continuous line 
of holes previously to its being punched with the holes for 
giving the currents; and in the current-holes being provided 
in the requisite groups by punchers worked by a key-board, 
80 that the operator has only to press one key for each letter, 
instead of composing the letters of the elementary signals. 
This apparatus consists of a piano key-board, with as many 
keys as there are letters, figures, and marks of punctuation. It 
is so adjusted that the momentary touch of a key suffices to com- 
pletely punch the required signal, letter, or cipher, and to ad- 
vance the paper exactly so far as to place it in the proper posi- 
tion for the next signal. Practised workers can in this way pre- 
pare, for mechanical or automatic sending, from three to four 
letters or other signals per second. The transmitter used with 
this system is arranged either for magneto-electric, or for gal- 
vanic currents. For the latter the contacts with the alternate 
holes are given by means of a special commutator made in the 
form of a roller or drum cut in halves, which come together in 
saw-teeth, and £t into one another without toxi^i^wic,. ^\v«efc 
halves Hre connected with the two poles of t\ve "Vi^kWjerj , wA "^^ 
the holes in the paper atrip occur at inteTvaVa twn»«^Ti'^Tk% ^«^ 
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the breadth of the teeth, the contact Bpring or brush Ming 
through a hole makes contacts with the alternate holes as the 
(i^roapinff of the signal requires. The receiving appaiatus is a 
rerj delicate ink-writer, the cores of its electio-magnets being 
made of rolls of sheet iron. 



LORD UXDSAT's MAGNETIC EXPKRIMBlfTS. — TABLXT's YACUOI 

TUHKS. 

At the recent CoDTersazione of the Institute of Civil Engineers 
Lord Lindsay exhibited a very powerful magnet, and himself con- 
ducted some experiments with it and some vacuum tubes. These 
experiments, which were both magnetic and dia-magnetic, were 
very interesting. The poles of the magnet were 2^ in. square in 
soctiun, and the magnet was excited by a 30-cell groove battery. 
The poles were kept 3-16tlis of an inch apart and a half-crown 
piece was placed between them. When the magnet was not ex- 
cited the coin dropped instantly through, but when the magnet 
was chargtd the ualf-crown was six seconds in ^tiling the dis- 
tance of 2^ in. In a second experiment a small india-rubber 
tube filled with mercury was placed between the poles, and an 
electric current passed from the battery through the mercorj. 
Directly the magnet was excited the tube was set in motion, 
getting away from between the poles and assuming the shape of 
the letter S. Upon reversing the current the shape of the curve 
was instantly reversed. After this a coil of copper wire was 
placed round the vertical pole of the magnet, and when the 
magnet was charged, and a current of electricity sent through 
the copper coils in one dirtnition, the ring of fine copper wire 
stuck fast to the niagntt. On reversing the electric current the 
ring jumped off the polo of the magnet some distance into the 
air. In order to show the dia-magnetic properties of warm air, 
a lighted taper was passed through a hole bored along the poles 
of the magnet, the light being brought to the space of ^ in. wide, 
between the two poles. So long as the magnet was excited the 
light burnt brilliantly, the smoke coming out at the extreme 
ends of the poles, and not rising up directly off the flame. As 
soon, however, as the magnet was discharged the smoke rose 
straight up and extinguished the flame. 

Experiments were next made with some vacuum tubes exhi- 
bited by Mr. Cromwell Varley, to show that the luminous arch 
was dependent wholly upon the magnetism, and was independent 
of the direction of the electric current. The ditcovery of this 
arch is due to P.ucker, and it has been examined by lk&. Varley 
and found to consist of very attenuated matter, thrown off from 
the negative polo. This was demonstrated in the following 
manner: — A strip of talc, 1-lOth of an inch broad and 1 in. long, 
weighing 1-1 0th of a grain, was susipended in the exhausted 
tube by means of a single fibre oi raw sWV. N^Ve;u\}sv^\\x\svvws«iv& 
arch was allowed to play against t\\\B T^ieee oi XaA^ Vv xvj^^NJ^vi^w., 
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and although the silk did not bum, yet the glass tube was made 
hot. Fiom this circumstance Mr. Varley infers that the electric 
current passing into the negative pole detaches small particles of 
matter 'from it. These particles are thrown off with tremendous 
rapidity, and are controlled in their course by the magnetic rays 
forming the luminous arch, the heat in the glass being produced 
by the concussion of these particles against the solid body. Lord 
Lindsay, who is largely engaged in physical experiments, is 
having a monster magnet constructed, which, when completed, 
will, it is said, be the largest in the world. 

ACTION OF MAGNETISM ON OAS TRAVERSED BY AN ELECTRIC 

CURRENT. 

On this subject Messrs. A. Be la Eive and E. Sarasin have 
presented to the Society of Physics and Natural History of 
Ginevra, a very important communication, of which we quote the 
conclusions : — 

1. The action of magnetism, when only exercised upon a part 
of an electric jet projected through a rarefied gas, causes an in- 
crease of density. 

2. This same action, when exercised upon an electric jet placed 
equatorially between the poles of an electro-magnet, produces, in 
the rarefied gas, in which the jet' is propagated, an increase of 
resistance, so much the more considerable m proportion to the 
conductivity of the gas itself. 

3. This same action creates, on the contrary, a decrease of re- 
sistance when the jet is directed in the line of the axis between 
the two magnetic poles ; such decrease being also greater in pro- 
portion as the gas is a good conductor. 

4. When the magnetic action consists in the impression of a 
continued movement of rotation of the electric jet, this action 
has no influence upon the resistance, if the rotation is operated 
on a plane perpendicular to the axis of the cylinder of magnet- 
ised iron, which determines the rotation ; whereas the resistance 
decreases considerably if the rotation takes place in such a 
manner that the electric jet describes a cylinder of revolution 
about the axis. 

6. These several effects cannot be attributed to variations of 
density produced by the action of magnetism on the gas, but 
probably they are to be explained by the perturbations that such 
action creates in the molecular arrangement and disposition of 
the particles of the rarefied gas, necesfl&ry for the propagation of 
electricity. 

MAQNETIC-MOTIVE POWER. 

The idea of substituting magnetism for steam has long been 
discouraged by electric writers as visionary and im^T^fiXivcs^*^, 
Tbejr have asserted the jmpossibility of any svxcYi ^icoivsyttais. 'Sia^ 
sa the material for the production of magnetic "^o^et %a <ia\iN.^ 
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frer justify the hope of its Bubetitiition fbr steam. They wne 
right BO long ns the battery was regarded aa the source of pover 
insteiid of a mere initiative, such as results now seem to protreit 
to be. Our theories of electro-motive force may require to be 
re-examined, and perhaps changed. The axiom that a given 
magnetic force is tlie exact product of a given consumption of 
zinc or chemicals must now be challenged, and put to the proof. 
We confront now the proposition that, although the electro- 
motive force may be in the battery, yet that the magnetic power 
which follows its application is capable of indefinite enlargement 
without increase of the initiative agents. We are brought face 
to face also with the Fact that, when a magnet is performing its 
maximum work, the battery which started the magnetic power is 
moHt at rest. In other words, that the magnetic power is not 
proportioned to the size or consumption of the elements of a bst- 
tery, although dependent upon it as an initial force. We do not 
pretend to explain this problem, but we can tell what we have 
st^cn. It seems to corroborate the recent position taken by 
Mr. Highton, of England, and to prove that we are on the bor- 
dorlaT'(i of a new and wonderful series of developments of sn 
economic, safe, and efficient motive power. It may prove that 
our assumed data as to the power resident in our battery mate- 
riallv has been underaited, and their productivity misunderstood. 
We now state what we have seen. We accompanied, on in- 
vitation, Hoveral gentlemen to the works of Mr. H. M. Payne, of 
Newark, N.Y. [A description of a powerful magnetic saw-mill 
which the editor saw in action is here given.] This rapid and 
effective action has been watched nine consecutive hours by in- 
vestigating pirties, without any perceptible decline of power, and 
with a consumption of less than half-a-pound of zinc — a cost of 
less than half-a-cent an hour. The power developed was rated 
at two-horse, and can be maintained for twentv-four hours with- 
out intermission at a maximum cost of ten cents. Such, at 
least, is the statement made to us by Mr. Payne, and confirmed 
by a well-known gentleman, who thoroughly examined it. By 
increase of diameter and width, or by multiplication of wheelt*, 
and the number of magnets, the power can be largely increased, 
so wo are assured, by the same number of cells. Tliis was 
proved by the fact that by the addition of wire in the circuit oi 
sufficient length to surround another set of magnets, no diminu- 
tion of power was apparent, although the action of the batter} 
was necessarily less ; thui^ another wheel of similar power coulc 
have been added. The four cells we saw were stated as capabh 
of maintaining the speed and power produced in our presenci 
for sixty hours without renewal, at the cost of about a singli 
stage fare on Broadway per day. In this machine, so utterb 
simple as to challenge the scrutiny of the most ordinary mind 
we see the dawn of a new power, capAb\«> of endless appliaitioi 
Ht a minimum cost, and destitute oi \\ie w«v\«\ eVTtv«tv\. ^^1 ^>s!cw^«^ 
It occurs to us as very strange t\\a.t w\veX \h '^xxttX \icvxi^^^v« 
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ae a possible status of facts by a learned divine in England 
should prove the self-same theoiy which an American citizen has 
been privately and persistently developing in actual practice for 
years. To what it may give rise, we have no prophet's ken to 
telL If the premisses demanded are proved to be correct, its 
application is infinite. We may yet see the Atlantic crossed by 
huge vessels, propelled without an ounce of coal, by a power the 
initiative of which the captain may place beside his writing desk 
in his cabin, which a child can apply, and the littlest finger may 
stop. The berimed furnace-man may then come out from those 
lower hells, and walk the deck as clean as the passenger, and 
the blazing fires be put out. And it may be in the mysterious 
workings of the Almighty, that these electric forces, which are 
on every hand developing themselves as the life of the world, 
quickening its pulses from pole to pole, the cause of growth, and 
Uie cardinal element of a power the limit of which is yet un- 
known, may be ordained to remove from man part of the curse 
of toil, unbending the labourer s back, and making him to stand 
erect as at the first. — New York Telegraph Journal, 



NEW ELECTROMETEB. 

Sib William Thomson has brought out an Electrometer, 
which has now assumed a very complete form. His divided-ring 
electrometer admitted of accurate measurements, in skilled 
hands, of fractions of a Daniell's cell ; his portable electrometer 
admits of readings from 10 or 20 cells upwards; but his new 
reflecting electrometer gives as much as 100 divisions on the 
scale for one single cell of the battery. In Mr, Varl^j's patent 
of 1860, he describes a method which he employed to make the 
one plate charge itself, and on this principle he constructed a 
laige electrical machine, which he exhibited at a soiree of the 
Boyal Society of 1869-70. This machine has been adopted by 
Sir William Thomson for maintaining the charge in his electro- 
meter. This new electrometer is really a combination of three 
inventions — of Sir William Thomson's portable electrometer to 
indicate whether or no the instrument is sufficiently charged; 
of the replenisher by Mr. Varley for charging or discharging ; 
and of the quadrant electrometer for reading off the minute 
tensions measured. This instrument is in its present form so 
practically useful that it has been largely used in connection 
with telegraphic cables, and Mr. Varley has calculated tables 
to enable any electrician at a glance to infer &om two readings 
by this electrometer the insulating power of any telegraphic 
cable. — Mechanics* Magazine. 



140 THE TEAB-BOOK OF FACfES. 



(tbemiral .Scwnct. 



THB EXPLOSION OF OT7K-COTTON AT STOWMABXET. 

The terrible disaster at Stowmarket, on the Idth of August 
last, when some fifteen tons of compressed gnn-ootton exploded 
with fearful violence, sweeping away the works and buildings of 
the Patent Safety Gun-cotton Company, has already been de- 
tailed at pp. 64-66. The inquest which followed had the character 
of an exhaustive inquiry, and resulted in a rerdict that the gan- 
cotton at Stowmarket had been tampered with wilfully, and that 
it was in an impure state, and therefore liable at the time of the 
explosion to spontaneous combustion. Meanwhile, the War 
Office authorities deemed it advisable to damp the store of gun* 
cotton at Upnor Castle, and thus avoid all risk, gun-cotton in 
the damp state being uninflammable. 

In September the Secretary of State for War appointed a spe- 
cial committee, consisting of officers and gentlemen, to report 
upon certain points relative to the employment and manufacture 
of gun-cotton. 

The several points which the committee were required to in- 
vestigate were : — 

1, Whether the employment of gun-cotton is attended with 
such uncertainty or peril as should induce the War Department 
to relinquish its manufacture and its use for those military pur- 
poses for which it has hitherto been considered peculiarly valu- 
able ; 2, whether its manufacture in all its various stages is a 
dangerous process, and one that should not be carried on near an 
inhabited neighbourhood, and whether additional precautions to 
those now in force seem necessary ; 3, whether the storage of 
gun-cotton, either wet or dry, is necessarily attended with danger 
in magazines on shore, or on board ship under any or all condi- 
tions of temperature ; 4, whether, either in a pure or impure 
state, it is liable to spontaneous combustion, and, if so, whether 
such combustion would result in explosion or in mere ignition ; 
5, the nature of buildings best suited for the storage of gun- 
cotton. 

The committee were further directed to report upon any other 
points which might arise in the course of their investigations, and 
to which they might desire to draw attention. The committee 
also made themselves acquainted with all the official reports that 
have been furnished on the practical application of gun-cotton ; 
especially the report of the Royal Engineer Committee of 1870, 
which treats of an extensive series of experiments with gun- 
cotton ill military mining, demolitions, and submarine mining. 
After a careful review of tVie docvraiw^\» vci ^k^vc possession, and 
of the evidence of the abo've-nameA. offiwiet^ T^«>$efc\:\w^ ^Gafe ^^sa 
and application of compresBeei gvm-eot\oii, ^tviv^£v^\N.-3 ^aa^roe^s^ 
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its employment for militaiy purposes, the committee have come 

to the conclusion that its use is not only unattended by either 

iiiiceTtainty or peril, but that the material as an explosiTe agent 

18 effectiye, certain, safe, portable, and easy in emplo^nnent. They 

feel warranted, therefore, in the expression of a strong opinion 

of its great value for military engineering purposes generally, 

as well as for submarine mining. Compressed guu-cotton is a 

material of comparatively recent development. It is only within 

the last three or four years that Mr. Abel has perfects! his 

process of manufacture, and the evidence respecting the stability 

of a material which has been in practical use for little over two 

years is necessarily meagre, time forming an essential element 

in determining upon this important quality. As bearing upon 

this point, the committee refer to the opinions of the officers 

they examined, to the effect that, during the limits of twelve 

separate months, no change has been observed in the store at 

Chatham. They further state that considerable quantities of 

compressed gem-cotton have been sent during the past two or 

three years to hot and damp climates, and have undergone 

voyages to Australia and India without, so far as they could 

learn, any accident whatever. 

The Stowmarket Company are said to have supplied a quan- 
tity in 1870 for India, the gun-cotton being at first stored in a 
floating magazine on the Thames, and subsequently at Calcutta. 
A recent report states that this supply shows no indication of 
any change. Beports from Austria are also said to be satisfac- 
tory respecting the stability of gun-cotton. These and the 
elaborate investigations made and published by Mr. Abel have 
satisfied the committee that no hesitation need be felt in con- 
tinuing the employment of compressed gun-cotton through any 
fear of imdiscovered unstable qualities. This opinion is also 
justified by the condition of the gun-cotton for several years 
stored in magazines at Woolwich. Some of these specimens 
have been purposely left impure under varying conditions or" 
exposure to light, heat, and change of temperature. Their 
present unaltered state is regarded by the committee as affording 
fiilly confirmatory testimony that, under at least all ordinary 
circumstances, gun-cotton may be regarded as a staple material. 
They also observe that the experiments on stability of gun-cotton, 
extending over a long period, refer to the material in the form of 
rope or skeins, that is gun-cotton in a loose state, as distin- 
guished from the substance compressed into blocks, or discs, 
firom pulp on Mr. Abel's system. It has, however, been satis- 
fSEictorily proved that gun-cotton produced from the long-staple 
cotton cannot be so perfectly purified as pulped gun-cotton ; it 
follows that all the evidence in favour . of the stability of gun- 
cotton in the loose state applies with much greater force to 
compressed gun-eotton, in the purification oi wb.\c\i \j\i^ ^\i\.^\\i'^ 
process has been applied. 
As regards manufacture, the committee state t\iftX. >i\i«s V-w?^ 

K 2 
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IMPOBTAin' OUNFOWDBB SXPERIMENTS. 

Some very important gunpowder experiments have been made 
at Woolwich. The resnlt43, briefly stated, are such as to eeta- 
dlish this proposition beyond doubt, and it may now be taken as 
certain, that the 35-ton gun, with its present calibre of 11*6 in., 
will not bum more than 110 lb. of gunpowder at one discharge, 
if so much. As it is thought necessary to have a gun that will 
burn 115 lb. or more, it remains to be decided whether a lai^er 
p:nu shall be built, or the calibre of the present one enlarged; 
anb at all events, experimentally the latter course will probably 
evqdopted. It has been proved by the tests which modem re- 
search has rendered easy, that a certain chaise exercises less 
pressure upon the interior surface of a 12 in. than a 10 in. gun, 
and hence it is concluded that by enlarging the bore of the 
bi^ gun half-an-inch, the decreased thickness of the walls will 
be no element of weakness, inasmuch as the lateral strain 
will be diminished. The other experiment took place in the 
afternoon, at the lower practice range, in the marshes, and was 
designed to assist the investigations in which the officers of the 
Laboratory are engaged, under the direction of the Home Office, 
to insure greater safety in the manufacture of ammunition. These 
investigations have been in progress since the late explosions at 
Bimiiu^ham, and Captain Majendie, assistant superintendent, 
who conducted the above trial, has been engaged in an inspection 
of most of the public and private works throughout the country. 
Being anxious to ascertain wliether the regulation distance of 20 
yards between the workshops was sufficient, consistent with the 
presence in each shop of the regulation quantity of 50 lb. of pow- 
der, Captain Majendie had erected five rough sheds 20 yards apart, 
and placed 50 lb. of gunpowder in the one which stood in the midst, 
a smaller quantity being strewn jjpon shelves on all the others. The 
charge being fired, the shed in which it occurred was blown into a 
thousand frairments ; but, though in some cases the powder had been 
shaken off the shelves of the other sheds and a few timbers started, 
none of the powder had been ignited. It would, therefore, appear 
that an isolation of 20 yards is sufficient, and some gunpowder 
manufacturers who had been invited to witness the experiment 
were much gratified by the result. — Mechanics' Magazine. 



THE PRESSURE OF FIRED GUNPOWDER. 

In the course of a lecture on the above subject, Captain Noble, 

y.R.S., narrated how he. Sir W. Armstrong, and Mr. Abel had 

made many experiments at Elswick. They first determined the 

pressure of fired powder in various parts of the bores of guns by 

means of a " crusher" arrangement, in which the pressure first 

fulls on a steel piston, wVi\cb. t\ieiv cTuaWa ?k. Q^\v[\^«t ^^ <»Qi5per, 

and the amount of crush ot the cop^oT ^vj\eTm\Tv^% N>cvfe ^t^^'a^xa's.. 

Me also narrated bow he had Bueee^e^ed \u ^TWi% ^^^«t,Ssv 
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quantities of | lb. at a time, in closed vessels. When Ihe gases 
were afterwaiSs allowed to escape, they blew off with an angrj 
screech, and were accompanied by no smoke of any kind ; all the 
solid residue was left in the vessel for examination. The following 
were the general results of all the experiments: — " 1. The maxi- 
mum pressure of fired gunpower, unrelieved by expansion, is not 
much above 40 tons to the square inch. 2. In large guns, owing 
to the violent oscillations produced by the ignition of a large mass 
of powder, the pressure of the gas is liable to be locally exalted, 
even above its normal tension, in a perfectly closed vessel, and 
this intensification of pressure endangers the gun without adding 
to useful effect. 3. Where large charges are used, quick-burning 
powder increases the strain upon the gun without augmenting 
the velocity of the shot. 4. The position of the vent or firing 
point exercises an important influence upon the intensity of wave 
action, and in farther enlarging the dimensions of heavy guns 
we must look to improved powder and improved methods of 
firing the chaise, so as to avoid as much as possible throwing 
the ignited gases into violent oscillation. 5. In all cases it is 
desirable to have the charges as short as possible, so as to re- 
duce the run of the gas to the shortest limit. Hence the increase 
of the diameter of the bore by shortening the charge will tend to 
save the gun from abnormal strains." 



CHEAP OXTGKN. 

MM. Tbssib du Motav and Marechal, who have lately dis- 
covered a mode of obtaining Cheap Oxygen for illuminating and 
medical purposes, from the manganat^s of soda, have sought a 
more practical and economical method of producing hydrogen by 
the decomposition of water by means of carbon, and they have 
discovered the following method, which has given the most extra- 
ordinary results. Alkaline and earthy alkaline hydrates, such as 
the hydiate of potash, soda, strontium, barjrta, chalk, &c., mixed 
with charcoal, coke, anthracite, pit coal, peat, &c., and heated to 
a red heat, are decomposed into carbonic acid and hydrogen, 
without further loss of heat than that due to the production of 
the carbonic acid and hydrogen. The hydrates of potash, soda, 
&c., and more especially the hydrates of chalk or lime, decom- 
posed by the coal into hydrogen and carbonic acid, can be used 
indefinitely in this process, provided they are moistened each 
time with water, so as to reproduce the decomposed hydrates. In 
this operation, the hydrogen gas is generated without any special 
production of steam, and may thus be produced without any 
other generating apparatus than the retorts themselves. These 
retorts, not being exposed to the direct action of the steam, are 
not subject to any interior alteration or damage. It follows, 
therefore, that the hydrogen gas produced \)^ llcia ^e>CQm^<j>^\\Ass^ 
of the above-Darned hydrates by means oi ca.T\iOi\. ca.\i\>fe ^<e\!kfc- 
i:ated at a very small cost, and with the same ib.Q;\\\\:^ , ^ vias.- 
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biiretted hydrogenB ftom the distillation of pit-eoal o] 
organic hydro-carbon matter. These alkaline and earthy s 
hydrates may be mixed with the different mineral or ve 
combustibles, either in a definite chemical proportion, or ' 
a fixed or determinate proportion, and in any suitable di 
or heating apparatus, in order to produce, when heated t 
heat, hydrogen gas for illuminating and heating purposes 
advantage of the production of hydrogen as cheaply as < 
which has been obtained, is likely to create a revolution i] 
industries, and especially in metallurgy. A cheap mel 
producing a great heat in order to reduce metals, such 
tinum, gold, silver, and iron, has long been sought for in ] 
where the oxyhydric blowpipe is now used to melt the pi 
in a calcium crucible. By this discovery it becomes pos! 
obtain an immense heat, which could be regulated by a 
tap. Enamellers and porcelain makers may thus get rid 
of their greatest troubles. — Journal of the Society of Arts. 



THB OXYHYDRIC LIOHT. 

A FREycH chemist has discovered a light as superior to 
gas was superior to its predecessor, oil. An opportuni 
soon be afforded of beholding this beautiful, clear, and 1: 
light, as the officials of the Crystal Palace Company ha 
pipes, placed gasometers in position, and in the course oi 
days will illuminate their crystal fountains and rare w< 
art with the new Oxydydric Light ; and in order that the 
may have ocular demonstration of its vast superiority ov 
the lights will alternate, and then the dull yellow haze 
flickering gas lamp will become doubly so in the steady, 
light emanating from the other, which is so intense that it 
the flame of gas to cast a shadow itself on the wall it is in 
to illuminate. 

This new light can be obtained at a much lower rate tha 
and it is not only brilliant and clear, but healthy. 

Above the issue aperture in the ordinary gas lamp, 

lighted, there is a dark space surrounded by the flamt 

sparkling atoms floating upwards, many of which escape i 

sumed, and pollute the surrounding air, much to the injury ( 

and lungs, while others that enter the flame in passing th 

it are only partially consumed, and in the shape of smoke c 

escape into the surrounding atmosphere, to the detrimt 

pictures, ceilings, or gilt frames, &c. Nothing of all this i 

with the new light. As the public will be enabled to jud 

themselves, we shall take a future opportunity of giving tl 

results of this experiment in illumination, not only from a 

ti£c and economical, but a practical point of view : and wf 

mend the public spirit of the managem^Mit oi Wv^ Ct^^^sM 

in giving this evidence that tTiey are aYwe Xo \?£ift ^^^^' 

early adoption in the matter oi so great aii \m^TQ>?«av^T 

ckanM Jifagaziaie. 
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NEW SIGNAL LAMP. 

Some experiments have been made in the Thames with Holmes's 
Self-lighting Inextinguishable Signal-Lamp, with apparently 
much success. The lamp is a cylinder of tin, with a conical top, 
this is filled with a phosphide of calcium, prepared by the in- 
ventor. When the lamp is thrown into the water, that fluid, 
entering the cylinder, effects the decomposition of the phosphide ; 
and phosphuretted hydrogen with phosphurous vapour escapes 
in great quantities^ takes fire spontaneously, and burns with a 
brilliant light. 

OZONOMETBY. 

Db. Moffat has communicated to the British Association a 
paper, in which he states that ozone test-papers do not become 
permanently coloured in the neighbourhood of cesspools ; and 
that the brown colouration, when formed, is removed by the 
products of putrefaction. He also states that light, the humidity 
of the atmosphere, and the direction of the wind, influence the 
colouring of test-papers. *Moisture with heat accelerates the 
chemical action, while a strong wind causes a greater amount 
of ozone to impinge upon the test-paper in a given time. To 
counteract the effect of these, he recommends that the test- 
papers be kept in a box. He next described a tube ozonometer 
which he had in use, and gave results obtained by an aspirator 
ozonometer, the results obtained by which, however, were not 
satisfactory. 

On attempting the repetition of Schonbein's experiment, show- 
ing the formation of ammonium nitrite during the combustion 
of hydrogenous substances, by drawing air from the lower edge 
of the flame of a Bunsen burner, through an acidulated solution 
of potassium iodide and starch, C. Than obtained the blue 
colouration he sought, but at the same time observed that it 
was accompanied by a strong odour of ozone. This led him to 
suspect some mistake, and he therefore substituted pure water 
for the iodide solution, and after drawing air from the lower 
edge of the flame for a considerable time, tested it with potas- 
sium iodide and starch, and, as he imagined, without finding 
any trace of ammonium nitrite. The colour in the previous in- 
stance had therefore been caused by ozone. Subsequent experi- 
ments proved that it was also produced during the combustion 
of hydrogen, candles, alcohol, &c., or any hydrogenous sub- 
stance. The air is drawn from the lower edge of the flame, 
where the cold air impinges on it through a very fine tube, 
and by a rapid current, care being taken that no portion of the 
flame is drawn in, as in that case the combustible gases destroy 
the ozone completely. Ozone is likewise produced when a 
strong cnrrent of air is blown through the UTp^ex ^^"t^. ^i \}cvfe 
ddwe. By Cliinsiua and Soret, ozone is TepTestiiv\>^A.\>^ X^cv^^orc- 
oaZtt a,, and adopting this expression, M.. TYvaa ^^^Yalvti^ Sxsi» 



154 IHB YSAB-BOOK OF FACIB. 

production in the foregoing experiments thnsi^In the comLus- 
tion of hydrogen, the two atoms constituting a molecMile aie 
Ciipablt* of separating the two atoms forming a molecule of 
oxygen, combining with one of which they form water, whilst 
the other atom of oxygen combines with a fresh molecule of 
oxygen and produces ozone, as follows : — 

Ha + Oa = HaO + : O + Oa^Oa 
— *' Zeit. fur Chemie," vii. 92. 

Dr. Debus has delivered to the Chemical Society a lecture 
" On Ozont*." The first who had observed that the passage of 
electric sparks through oxygen brings about a change in the 
}»roporti('S of this g-.is was Van Marum. The next to take up 
tlu* subject was Schonbein, in 1840. He ascribed the peculiar 
od(;ur, and the more energetic oxidising properties of the altered 
oxygon to a substance which he termed ozone. He also found 
that ozone may be prepared by many other methods. His ex- 
periment s, however, led to no possible results as regards the 
nature of ozone. It was through the researches of Marignae 
and De la Rive that ozone was shown to be nothing but ao 
allot ropic modification of oxygen. Dr. Debus then discussed the 
question whether there existed another modification of oxygea 
called antozoue, and answered the proposition negatively — ^the 
substance called antozone was only peroxide of hydrogen. The 
lecturer concluded by calling special attention to one of the 
characteristic reactions of ozone, viz., the decomposition of po- 
tassic iodide, which reaction is differently explained by the 
various observers. Schonbein has shown that potassie iodide 
protects free iodine against the action of potassie hydrate. It 
may be assumed that potassie hydrate and an iodine solution 
react upon one another thus--KH0 + l2 = KI0 + HI, and then 
KIIO + in = KI — HgO ; if now ao excess of potassie iodide be 
added, the potassie hypo-iodite and potassie iodide produce again 
potassie oxide (which becomes in its turn hydrate) and iodine, and 
the excess of iodide prevents the action of KHO on the iodine, 
but not that of the latter on starch. 



THE DANOEH OF MINEBAL OILS. 

PfiOFESsoR Attfield, in a letter to the TimeSy has drawn atten- 
tion to the Fact that many conflagrations resulting from the incau- 
tious use of the different varieties of Mineral Oils are due to 
ignorance on the part of the public respecting the relation of 
these liquids to fire. He has also shown that paraffin oil, petro- 
leum oil, &c., being sold and used under the name of lamp oil, 
most consumers naturally treat them with neither more nor less 
care than is observed with sperm or colza and the old vegetable 
lump oils; whereas in the readiness with which they catch fire 
they more closely re^mbVe tut^entme ox «>)^\rit8 of wine, and 
should he handled, carried, aud8X^Tedvrv\\j.?i\ix)cvft Y^^<»Nx\A<i^^ 
moaly adopted in manipulat\ugt\le6em^«mm^\A^«^^Jci^^.'aslvt^^.^^^ 
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Professor then ventures to point out one other, and the only 
other dangerous property peculiar to mineral illuminating oils — 
one which also is liable to produce serious results in proportion 
as it is unknown or unrecognised — their property of giving off 
vapour, and under certain circumstances of their being entirely 
converted into vapour, which with air forms a mixture which 
will explode on the approach of flame. 

It appears that in Upper Whitecross Street, a boy having 
dropped a piece of lighted paper into the bung-hole of an emptied 
mineral oil barrel, a loud explosion followed ; the head of the 
cask was blown out, and some children who had gathered round 
the cask were more or less injured. Professor Attfield believes 
that the barrel had contained, not paraffin oil nor petroleum oil, 
but petroleum spirit, the vapour of which, rising from the satu- 
rated staves, had mixed with the air in the barrel and formed an 
explosive atmosphere. 

Petroleum spirit is largely used as lamp oil by the poor. . At 
all common temperatures it gives off vapour sufficiently fast to 
produce with the air in the vicinity a mixture having properties 
identical with those of a mixture of coal gas and air, that is, it 
will explode the moment it is ignited. Now, whereas the leakage 
of gas into the air of a room is known to most people to be at- 
tended by danger if a flame is allowed access, the escape of 
mineral oil vapour into a conflned space of air is not so generally 
known to be an exactly similar operation attended by similar 
danger. Petroleum spirit always emits such vapour ; petroleum 
oil must be warmed to the temperature of a hot summer's day 
before it evolves the vapour, and paraffin oil must be much 
warmer than that ; still all the mineral oils are far more readily 
vaporised than the old animal and vegetable oils. Indeed, the 
latter are not truly vaporisable at all, requiring to be made as 
much hotter than boiling water as that is hotter than freezing 
water before they afford inflammable vapour. All oily and fatty 
substances bum more freely than most things, but during the 
time that the heat of a great fire is decomposing the so-called 
fixed vegetable oils and animal fats and feeding itself with the 
gases produced, the mineral oils, being volatile, are at once and 
directly converted into immense tongues of vapour or gas, hence 
they supply fuel to and spread a fire with a rapidity unknown 
and impossible before they become articles of trade. 

Mineral oil fires and explosions are becoming common. The 
more spirituous kinds cause explosions in bottles, cans, barrels, 
and ships' holds, whence result frights, accidents, and conflagra- 
tions, while the other varieties, stored indiscriminately and 
without proper care in the cellar of the shopkeeper or the ware- 
house of the dealer, stand ready to catch light or feed the flames 
of a fire with a quickness unequalled by any common comjpustible, 
and not excelled by turpentine or brandy, ^uc^a. i\.^^ViT?5^'b 
consequences result, I maintain, not so m\xc\\ iTOXft. V\ie> ^^c^vKt 
properties of these justly valued oils as irom Xk^ \^Tv<sKy.TvRA ^'^ 
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the public respecting those properties. The &cility with which 
mineral oils catch light, and their readiness to assume the con- 
dition of vapour that give with air an explosive mixture (for 
neither the liquid nor vapour is itself explosive), are facts not 
generally recognised ; hence, in addition to accidents caused by 
wilfulness like that of a Paris Pitroletise or by carelessness, we 
have many produced through ignorance, and these are prevent- 
able. When those who possess the requisite knowledge have 
given it, the Press disseminated it, and the public accepted it, 
such accidents will cease to occur. Till then they will continne 
to happen, for the consumption of these cheap and brilliant 
illuminating agents is largely and deservedly on the increase. 

OaAPHTTB FBOH STTBIA. 

Analysis of samples from the mines of the Triemen-Rotte^ 
mann Mining Company, which extend from Gaishom to Lo- 
ronzen, and from Singsdorff to Einod, near Kottenmann, Upper 
Styria, have been made by J. Stingl. Three samples of crude 
graphite yielded — 

1 2 3 

Carbon . 8500 p.c. 87' 16 p.c. 82-21 p.c. 

Ash . . 14-89 „ 12.66 „ 17.92 „ 

Another specimen collected before elutriation and removal of 
included quartz, htid. the following composition, carbon 82*4 pc, 
silica 1238 p.c, alumina 3-9 p.c, oxide of iron 0*53 p.c, man- 
gano-manganic oxide 0*62 p.c, lime 002 p.c — Mechanics* Maga- 
zine. 

HYDROGEN IN IBON. 

Professor jACOBi,*of the Academy of Sciences of St. Peters- 
burg, having examined iron deposited by galvanic processes, 
states that be finds that such iron always contains a considersble 
quantity of hydrogen, retained by occlusion like that discovered 
by Professor Grraham: Mr. K. Lenz describes his rfsearches on 
the same subject, in the Annalen des Physik und Chimie; saying 
that all iron deposited by electrolisis contains as much as 185 
times its proper volume of hydrogen, azote, carbonic acid, and 
oxide of carbon, the largest part being hydrogen. As long as 
the metal retains these gases its state is considerably changed, 
but it regains its primitive state when they have been expelled 
by heat. — Ibid. 



GiLVANISED IRON. 

The zinc in galvanised iron exists in two states. The state 

which constitutes its value is that of an actual alloy with the 

iron; but besides this, there remainsva considerable quantity of 

zinc which is merely adherent. mechv^w\caUy. A method has 

Jong been required for ascertaimiig wiXYv^AdXx't^, wi^ ^ ^s^ywoa. 

degree of accuracy, the extent to ^\i\cVi tVe lima ^isv» tcsa^vas.^ 
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^ith the iron, and if this combination is perfect thronghout the 

plate. Mr. T. Bmce Warren has recently discovered a mode of 

effecting this desideratum. When mercury is rubbed over a 

perfectly galvanised iron plate, it adheres nowhere ; but if part 

of the zinc is merely mechanically attached, in that place the 

mercury forms an amalgam with it, and attaches itself firmly. 

To estimate the exact amount of zinc combined with the iron, 

Mr. Warren detaches a sample from the particular set of plates 

or wires to be tested, cleanses it with dilute sulphuric acid, and 

then immerses it for from four to eight hours in mercury. The 

difference between the weights before and after immersion will 

be the amount of uncombined zinc. The piece is then heated in 

a deoxidising flame, and the weight once more taken ; the 

amount lost will, in this case, represent the quantity of zinc 

which was actually alloyed with the iron. — Ibid. 



THE MAIXEAHLB IRON MANITFACTITBB. 

The new President of the Iron and Steel Institute, Mr. Bes- 
semer, in his opening address, went into the history of the 
Malleable Iron Manufacture, and it dealt at length with the 
problems to be solved in the process of mechanical puddling, 
the successful accomplishment of which, he said, presented so 
many practical difficulties as to have hitherto heavily taxed the 
inventive talent and perseverance of many able men. He 
touched upon the experiments in Wales, France, and in America, 
as well as in different parts of England, on this point, and he 
held that much difficulty had been overcome in its now being 
established that ir6n, as a simple elementary substance, was the 
same over all the world, and only differing in the quantity and 
quality of deleterious matter which the ore contained, thus dis- 
pelling the long-established rule-of-thumb notion that the various 
qualities of iron of different districts were the inevitable result 
of some radical difference in the iron itself. He proceeded to 
deal with the manufacture of steel, and gave some interesting 
stories of the steps by which the manufacture of this material 
had reached its present stage, and he dwelt upon the happy 
results which might be expected from investigations by the 
Institute of various problems which have still to be solved. The 
address was very warmly received. 



BISMUTH. 



Fob some time past we have been entirely depending on 
Bolivia for supplies of bismuth, and the supply being rather 
scarce, it has commanded good prices, but we see with pleasure, 
in the South Australian Register, that it is found in large quan- 
tities in Australia, especially in the mines oi Ba]iik'aim«a.,'SR\i^T^ 
works are already jbeing constructed for its e:siTac\io\ittQm XSaa^x^. 
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the iron, and if this combination is perfect throughout the 

"j. Mr. T. Bruce Warren has recently discovered a mode of 

iing this desideratum. When mercury is rubbed over a 

*ectly galvanised iron plate, it adheres nowhere ; but if part 

Jie zinc is merely mechanically attached, in that place the 

icury forms an amalgam with it, aod attaches itself firmly. 

flstimate the exact amount of zinc combined with the iron, 

" ; Warren detaches a sample from the particular set of plates 

irires to be tested, cleanses it with dilute sulphuric acid, and 

m immerses it for from four to eight hours in mercury. The 

llireDce between the weights before and after immersion will 

the amount of uncombined zinc. The piece is then heated in 

deoxidising flame, and the weight once more taken; the 

Bount lost will, in this case, represent the quantity of 2inc 

hich was actually alloyed with the iron. — Ibid, 



THE MAIXBABI^B IRON MANUFACTUBB. 

The new President of the Iron and Steel Institute, Mr. Bes- 
iemer, in his opening address, went into the history of the 
ialleable Iron Manufacture, and it dealt at length with the 
problems to be solved in the process of mechanical puddling, 
file successful accomplishment of which, he said, presented so 
many practical difficulties as to have hitherto heavily taxed the 
inventive talent and perseverance of many able men. He 
touched upon the experiments in Wales, France, and in America, 
. as well as in different parts of England, on this point, and he 
held that much difficulty had been overcome in its now being 
established that ir6n, as a simple elementary substance, was the 
same over aU the world, and only differing in the quantity and 
quality of deleterioiis matter which the ore contained, thus dis- 
pelling the long-established rule-of-thumb notion that the various 
qualities of iron of different districts were the inevitable result 
of some radical difference in the iron itself He proceeded to 
deal with the manufacture of steel, and gave some interesting 
stories of the steps by which the manufacture of this material 
had reached its present stage, and he dwelt upon the happy 
results which might be expected from investigations by the 
Institute of various problems which have still to be solved. The 
address was very warmly received. 



BISHTTTH. 



Fob some time past we have been entirely depending on 

Bolivia for supplies of bismuth, and the supply being rather 

scatce, \t has commanded good prices, but we see with pleasure, 

in the South Australian Register, that it is found in large quan- 

Xitifca in AutttraUa, especially in the mines of Balhanisa, where 

^oiks are already being constnicted for its extraction from the ore. 
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EXTRACnOir OF 8ILTER. 

The Mining Journal mentions a new and very efficient mode 
for the Extraction of Silver. Finely ground red ore is fint 
treated with a hot solution of chloride of copper and salt, when 
the powder becomes black from the formation of sulphide of 
copper and sulphide of the ore of pilver, the antimony being 
converted into the chloride, and entering the solution. The 
addition of a second portion of chloride of copper and salt to 
the precipitated sulphide of silver, in the presence of zinc, 
reduces the silver almost immediately to the metallic state. In 
this case the copper again forms a sulphide with the sulphur, in 
combination with the silver, thus forming chloride of silver, 
which in its turn parts with its chlorine to the zinc. 



, NEW MINERAL. 

Menacoaj^ite is the name given to an oxide of titanium and 
iron, which was found in the parish of Menaccan, near the 
Lizard Point, in Cornwall, many years since, in the state of 
small black grains. Recently, the same mineral has been dis- 
covered in a crystalline state at Porthalla, which is the first time 
it has been found in this condition. This mineral, which i 
promises to be valuable as producing a superior description of j 
iron, is said to exist in a massive state in quantity in the 
locality. At present we are dependent on Norway for our ^ 
supply. — Athenaum. 

BURNT IRON AND STEEL. 

A PAPER has been read to the Chemical Society, on " Burnt 
Iron and Burnt Steel," by Mr. W. M. Williams. Iron which 
has been damaged by re- heating, or excessively heated and ex- 
posed after balling in the puddling furnace, is designated " burnt 
iron " by the workmen. Burnt iron is brittle, its fracture is 
short, and what is called crystalline ; it has lost the fibrous 
character of good iron. If steel is raised to a bright red heat, 
and suddenly cooled, it is rendered hard and brittle, but these 
conditions may be modified by the process of tempering. If, 
however, the steel be raised to a yellow or white heat, and then 
be suddenly cooled, it is no longer capable of being tempered by 
mere re-heating. The fracture of burnt steel presents a coarse 
grain and a crystalline appearance. Careful investigation, how- 
ever, shows something more, viz., that the facets of the aggre- 
gated granules have a more or less conchoidal form. The name 
of " toads'-eyes" has been given by practical men to these con- 
cavities. Mr. Williams found that a piece of burnt iron con- 
tained oxide of iron dispersed through its mass. A sample of 
burnt steel, however, investigated in the same manner as the 
iron, showed no indications of the presence of oxide. In the 
case of steel f the burning is \\m\\«id to tlvft oxidation and conse- 
quent removal of the carbon, wYAcYi xaltfea "^c» «s«a. ^\. ^ \sy« 
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red heat. The " toads'-eyes," or conchoidal facets, of the so- 
csJled crystals, Mr. Williams explains by supposing a piece of 
steel, at the temperature most &.vourable to the rapidest endos- 
mosis of oxygen and the exosmosis of carbonic oxide, to be sud- 
denly cooled, and the possible occlusion of the carbonic oxide 
to be arrested ; the result would be a certain molecular disinte- 
(rration and porosity of the steel presenting those conchoidal 
spots. 



METEORIC mON. 

The Swedish Arctic Expedition has brought from Greenland 
specimens of Meteoric Iron, two of them of enormous size. One, 
placed in the Hall of the Koyal Academy of Stockholm, measures 
about 42 square feet, and weighs nearly 21 English tons ; an- 
other, which has been presented to the museum of Copenhagen, 
weighs about six tons. — Athenesum. 



SILVEE-PIATINO. 

Ik the January nvanher of Polt/technisches Journal Von Dingier 
is a simple prooess by Prof. Boettger for testing the genuineness 
of silver-plating on metals, which may be of value to many. The 
metallic surface is carefully cleaned, and a drop of cold saturated 
solution of bichromate of potash in nitric acid is placed upon it, 
and immediately washed oflf with cold water. If the surface is 
silver, a blood-red spot of chromate of silver is formed, whereas 
. on German silver or Britannia metal the stain is brown or black. 



GLASS AS A NON-OONDUCTOE OF HEAT. 

GulSS is practically a non-conductor of heat as well as of 
electricity. A practical example of the latter may have been 
seen in the use of glass as an insulator, a non-conductor for 
telegraphic purposes. It is difficult to draw the line of non-con- 
duction, but bad conductors of heat are practically assumed as 
non-conductors. The question of conduction is purely one of 
degree. Let two rods of equal size and length — but one 
of copper and the other of glass — be brought together, and have 
at their extremity a small weight or marble attached by wax. 
Apply a spirit lamp to their ends, touching each other so that 
the heat be equally applied ; in the copper, owing tq its being a 
good conductor, the wax will rapidly melt and let the weight 
drop ; while in the case of glass, owing to its being a very bad 
conductorj a very long time must elapse before such a result 
can happen. — Journal of the Telegraph. 



NEW GLASS CEIIENT. 

PROFsaaoR BoTTQER prepares Cement oi ^^ets Q,oVsva^ ^Ti.\ 
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great hardness by mixing Turions bases irith soluble glan. 
Soluble soda glass thoroughly stirred and mixed with fine chalk, 
and the colouring matter well incorporated, sets in the course of 
six or eight hours as a hard cement ; it is capable of a great 
variety of uses. Well sifted sulphide of antimony gives a black 
maAs, which, after solidifying, can be polished with agate, and 
then possesses a fine metallic lustre. Fine iron-dust gives a 
grey-black cement ; zinc dust makes a grey mass, exceedingly 
hard, which, on being polished, has a brilliant metallic lustre, 
su that bn>ken or defective zinc castings can be mended and 
restored. Carbonate of copper gives a bright green cement; 
si-s<}ui-oxide of chromium gives a dark green ; Thenard's blue, a 
Mut': litharge, a yellow; cinnabar, a bright red; carmine, a 
violi't-red cement. The soluble glass with fine chalk alone 
gives a white cemeut of great beauty and hardness. Sulphide 
'of antimony and iron-dust in equal proportions, stirred in with 
soluble glass, afford an exceedingly firm, black cement; zinednst 
and iron in equal proportions yield a hard, dari: grey cement; 
all adhere firmly to metal, stone, and wood. As soluble glass 
can be kept in liquid form, and the chalk and colouring matters 
are cheap, the cements can be readily prepared when wanted, 
and the material kept in stock, ready for use, -at little expense. 
Soluble glass is fast becoming a most important article of 
chemical production. — Mechanic^ Magtusine. 



IRBIGATION Y. DISINFECTANTS. 

Ever since the commencement of the sewage difficulty, the 
rival claims of the Irrigation and Disinfectant partisans have 
been prominently placed before the public ; yet th« problem is 
still unsolved. The results of irrigation are tangible and appre- 
ciable; so also, it is said, are those of the deodorisingand disinfect- 
ing systems. The whole subject is now on itJ trial, and until the 
experiment which is being conducted with regard to the sewage 
of the metropolis is a success or a failure all criticism may be 
fairly suspended. The task which the Native Guano Company 
has undertaken to accomplish at Crossness differs in no respect 
from that which has always constituted hitherto the insuperable 
obstacle to a satisfactory solution of the important question. It 
is not intrinsically of an arduous character. It involves only 
two conditions. The one is the purification of the effluent water; 
the other, the utilisation of the solid residue. Both of these 
must, however, have a reference to some standard. The former 
ought to attain to that prescribed by the commissioners ap- 
pointed to inquire into the pollution of rivers. Perhaps this is 
of a rather stringent character. One thing is nearly certain, 
viz. if the Conservators of the Thames elect to adhere to this 
Btandardf there will be an end \o t\ve ex^«vvTn.«v5X. \x> ^VvJa.-NR^ 
have alluded. There is no diffic^At;? m '5\miYvci^\XifcTasX.'t^'^ 
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litan sewage to an extent which will allow the effluent water to 
pass into the river in a state of almost absolute purity compared 
to the filth which is at present pumped into it. It remains to 
"be seen if the Board of Conservancy will be content with an 
amelioration instead of a cure of the evil. That the result of 
the forthcoming experiment will very materially improve the 
present condition of the sewage discharged into the Thames we 
have not the slightest doubt. That it will not purify the effluent 
water so as to bring it up to the standard of the Rivers' Pollu- 
tion Commissioners we have also not the slightest doubt. But 
between this standard and that which will probably satisfy the 
conservators there is, fortunately for the experimentalists, a 
wide margin. So far as the pollution of the Thames is con- 
cerned by metropolitan sewage, the term applied to its guardians 
is a complete misnomer. They are able to hold their own with 
the small fry, but when they have to tackle a big fish, such as 
the Metropolitan Board of Works, they are nowhere. They 
give no mercy to the riparian small towns and villages situated 
beyond the municipal boundary, and yet allow the whole sewage 
of the metropolis to be discharged into the river they are pre- 
sumed to conserve. — The Engineer, 

SEWAGE IRRIGATION. 

A PAPER on this important inquiry has been read to the 
British Medical Association, by Mr. William Hope, the well 
known engineer, who had been invited to speak on Sewage Irri- 
gation in connexion with public health. In the course of his 
address Mr. Hope controverted the views set forth by some 
chymists regarding the sewage irrigation being the cause of 
parasites in animals, parasites which were likely to react on the 
human system; but he quite allowed that sewage irrigation, 
unless properly conducted, would cause lands to be pestUential 
swamps. In answer to questions, Mr. Hope agreed that as the 
irrigation was conducted near Malvern, in Worcester, it was 
likely to be the cause of fever in the adjacent places, and regard- 
ing the opinion of farmers as to the use of sewage for irrigation, 
he said that in two days he obtained favourable replies from 69 
Essex farmers and owners of land representing 40,000 acres, 
in answer to his question whether they were ready to take the 
sewage if the Metropolitan Board of Works or any other body 
should find itself in a position to carry out the long proposed 
utilisation of London sewage. It transpired in the course of the 
proceedings that the " three towns " and the independent dis- 
tricts in t]he neighbourhood empty their sewage into the sea, as 
visitors have no difficulty in discovering at low water, and Mr. 
Hope pointed out that whatever parasites might be generated in 
the sewage would indeed be more likely to return in the fish 
caught in the harbour than they would in what must be to them 
A great convulsion oi nature when they paaaed ttoia. ^ \iQr«Ti ^\i^ 
were on the land laid open to long exposure. 

I* 
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drawn from their aqucyous eolations by vegetable diarcoal ; bnt 
to a still greater extent by mineral black. Carbon also absorbs 
many alkaloids from their solutions, and it is upon this property 
that the process is based for the detection of stiychnine in beer 
by its means. MM. Eulanberg and Vohl now show that phoe- 
phorus is also absorbed by carbon, and to such an extent that 
carbon taken in the form of pills constitutes a complete antidote 
to the poison, and relieves those who have to manipulate phos- 
phorus from all the disastrous consequences Jiitherto accruing. 
The experiments they have made upon animals have yielded ex- 
ceedingly favourable results. They prepare the animal-charcoal 
pills by powdering the charcoal and making it up with a little 
gum. In match-factories they find the results of these pills are 
better than those obtained by the use of the essence of tereben- 
thine of M. Personne, as the continued use of the latter was found 
to produce violent headaches. — Mechanics^ Magazine^ 



THE NEW SUBSTANCE, DAMBONITB. 

M. AiME GiRA^D has discovered a new substance, Dambonito, 
in the india-rubber of the Gaboon. When treated with a mixture 
of sulphuric and nitric acid it is transformed into a gummj, 
thick, and translucid substance. When thrown into water it 
precipitates in the form of flakes, which, when carefully washed 
and dissolved in boiling alcohol, deposit crystals of nitrated 
dambonite, which is insoluble in alcohol and detonates imder the 
hammer. The new base, treated with fuming hydriodic add, 
yields dambose, which acts in the same way. 



TESTINQ FBTSOLEUM. 



At the Indianapolis meeting of the American Association, 
Dr. Van dor Weyde has described a plan for determining the ^ 
Lurning-point ot petroleum oils. The amount of combustible 
vapour evolved by a sample of these oils at a given temperature, 
depends, not upon its gravity, but upon its quality. Two oils 
(for example) of the same gravity need not necessarily evolve at 
100° Fahr. (the accepted standard temperature) the same amount 
of vapour ; since one of them might be a mixture of light and j 
heavy oils, the mean specific gravity of which might be the same I 
as that of the other. The amount of vapour given off by the two ' 
samples at the same temperature would, however, be very dif- 
ferent, since the one adulterated with the light oils would evolve 
considerably more than the simple heavy oil of the other sample. 
The author has taken advantage of this Fact, and simply measures 
the amount of vapour given off by the oil at the standard tern- 
j>erature; this amount is compared with computed or experi- 
mentally established quantities, a.Ti^\ifeTicfc")aft \& ^\iUk to announce 
the quality of the oil. A graduated ^«.fts-Xxi\i«>\^^!X\.^'^^'^^^ 
oil inverted and immersed m a \esB«i\ oi ^«.\.«t oil ^^ \fc\CL^^. 
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tnre of HO® F., and after a few minutes the amount of vapour 
given off is read from the graduation. The avoidance of the 
danger from fire, and the small liability to error, afford strong 
Tecommendations for the use of this plan of testing the vapour 
points of mineral oils. 

TBAST. 

Ukdeb the name of " Viennese Yeast " a ferment is in general 
use on the continent, which has greater strength and more regu- 
larity of action than ordinary yeast. It appears that to it the 
superiority of German beer and German bread is generally 
attributed. It is prepared in the following way : — Three kinds 
of grain, viz., Indian corn, barley, and rye (all sprouting), are 
powdered and mixed, and then macerated in water at the tem- 
perature of 65 deg. to 75 deg. Cent. In a few hourt saccharifi- 
cation takes place. The liquor is than racked off, allowed to 
clear, and alcoholic fermentation is set up by the help of a 
minute quantity of yeast. As fermentation progresses the glo- 
bules of yeast reproduce themselves by a species of budding, 
engendering at first very small globules, but these rapidly 
increase in size, and attain a diameter of 10 to 12 millilmes. 
Carbonic acid is disengaged during the process with so much 
rapidity that globules of yeast are thrown up by the gas, and 
remain floating on the surface, where they form a thick scum. 
This scum is carefully removed, and constitutes the best and 
purest yeast. When drained and compressed by a hydraulic 
press, it can be kept from eight to fifteen days, according 
to the season. 



SFDEIOTJS TKA, 

Db. Lethbby, the Medical Officer of Health for the City, has 
brought before the notice of the Commissioners of Sewers the 
fact that alai^e quantity of Spurious Tea had been sold by auction 
at the Commercial Sale Kooms in Mincing Lane, and produced 
samples which had been obtained by one of the sanitary inspectors. 
That they consisted of tea dust and siftings, and of damaged leaves 
in a putrid condition, and were, in fact, precisely of the same 
description as the samples which were the subject of legal pro- 
ceedings in March 1870. The so-called "Moning Congou" 
was composed of broken down and rotten tea leaves which had 
^ already been used for beverage, and the " orange Pekoe siftings " 
were made up of similar leaves together with a large quantity of 
those of other plants. In tl^e scented tea-dust there was a great 
proportion of earthy matter ^nd iron filings. The tea was sold 
to tie extent of 600 half-chests, and the price realised was from 
five to seven farthings per lb. He had been mioxtcv^^t VVvaX. \\» 
was intended for country use, and that samples \ia.^\ifeeiv ^tl^q^^ 
for Bale at Liverpool, He recommended that t\ie m^\X.ex ^avj^.^ 
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be referred to the Sanitary Committee, with a Tiew to legal pro- 
ceedings being instituted, and he added that a quantity of similar 
stuff was then on its way from Shanghai. Mr. Deputy de Jersey 
8ugg(.«ted that the committee should at once confer with the 
Guvi'mment, to obtain assistance, whereby this disastrous and 
dishonest traffic might be effectually stopped. Hitherto, he said, 
the committee alone had been almost powerless. Mr. Bedford 
r«'murked that a duty of 6d. on each pound imported must have 
been paid. The matter was then referred to the Sanitary 
Committee. 

Mr. J. C. Betts has submitted to the Board of Trade a 
memorial from the Tea Dealers' and Grocers' Association, repre- 
senting the retail dealers of the metropolis, setting forth that 
they desired to draw serious attention to the continued importa- 
tion of spurious tea, and earnestly requested the intervention of 
Government to prevent it from coming into consumption by 
directing the Customs' officers to refuse to receive the duty on 
any so-called tea which, from well authenticated information and 
subsequent examination, shall be ascertained to be unfit for human 
food. The memorialists were informed that a large quantity of 
this spurious tea had been recently imported, and they felt strongly 
that immediate action should be taken by the Gt)vemment^ not 
only on account of the public health, but tilso for the protecticm 
of the revenue, as the consumption of tea would be considerably 
interfered with if the public mind became imbued with the 
notion that any rubbish may be imported and sold under the 
name of tea. They would also submit that it was an injustice to 
receive the duty on any article which was liable to seizure when 
offered for stile in the same condition as passed by the Customs. 
Mr. Betts said Dr. Letheby, as the officer of the City Commis- 
sioners of Sewers, had made an analysis of various adulterated 
teas. In one case he found 25 per cent, of steel filings. Tea 
was adulterated with willow and other leaves. With respect to 
one tea called Maloo mixture, it was principally composed of 
spent or used tea leaves. It was mixed purposely with earthy 
and other matter for colouring purposes, was exposed to the sun 
to dry, and gathered a great deal of dirt and filth. Such stuff 
as this could not be called tea, as it had nothing in common with 
it. He hoped the Government, in the interest of the public, 
would take up this question. The City authorities had seized a | 
quantity of tea as injurious to the public health, but a great 
portion of it had escaped out of their jurisdiction pending pro- 
ceedings. Mr. Debac said they were anxious to take practical 
steps to suppress the trade in spurious and adulterated tea. 
From the great care and caution exercised by respectable dealers 
in buying teas, spurious tea did not find its way into their shops. 
Several members of the deputation having explained their views, 
Mr. Chichester Fortescue 8a\^ \\e ^-a^ obliged to the deputation 
for the information they biad corvxe-vftviL toVvva.. M.^Jckfe^-t^^y^t 
he did not see how he could ta\Le aiCt\ou m vV^ voaXXet. "^^"Wk. 



CHEMIOAL SCIENCE. 167 

inquired into the law on the subject, and he was of opinion that 
the Commissioners of Customs had no power to prevent the circu- 
lation of tea after the duty had been paid. He was in possession 
of a great deal of information on the subject, and was in com- 
munication with the Chancellor of the Exchequer with reference 
to it. — Times Report. 

SPBCTBITM ANAIiTSIS APPLIED TO CHEMISTRY. 

Mb. Ditte continues his experiments on the Spectra of simple 
bodies ; he now treats of the bodies composing the family of 
Azote ; viz., of Phosphorus, Arsenic, Antimony, and Tin. The 
spectra are produced by passing the electric spark through their 
chlorides, taking care to eliminate the bands of the chlorine. 
The principal Facts are the following: — The spectra increase pro- 
gressively from the Azote to the Tin ; they begin as points very 
near the orange red, but the most refrangible rays extend them- 
selveB more and more towards the violet, in proportion as the 
properties of the elements under examination approximate to the 
metallic character. The spectra present three maxima of 
luminous intensity, coming from the bright bands. These 
maxima change in position towards the violet, in the transition 
&om Azote to Tin. It results from these experiments that each 
family of bodies is characterised by a constant number of maxima 
of intensity, and that these maxima progress towards the violet 
in a manner which corresponds with the change in the physical 
properties of the bodies. 



CHLOBOFOBM. 

Ghlobofob^, the most important of all anaesthetics, was dis- 
covered first by M. Soubeiran, in 1831 ; then by Baron Justus 
Von Liebig ; and its chemical and physiological properties were 
more folly investigated by Dumas, in 1 835. It is formed by chlo- 
rine acting on marsh gas, and is prepared on a large scale by dis- 
- tilling together bleaching powder (chloride of lime) containing a 
little quicklime to render it alkaline, water, and spirits of wine, 
or wood spirit ; the distilled liquor is then shaken with several 
snccessive portions of distilled water to free it from any soluble 
impurities, agitated with its own weight of pure oil of vitriol, 
and lastly, distilled from a mixture of chloride of calcium and 
quicklime, which removes every trace of water and acid, and 
renders it much more permanent and safe to use than if these 
impurities were allowed to remain. The specific gravity of pure 
chloroform is variously given at 1*497, 1*500, and 1525; the 
last density, however, is too high, as the chloroform of the best 
makers is generally 1*497 or 1*500. It is a dense mobile liquid, 
having a pleasant ethereal odour and a warm, sweet taste ; ex- 
posed to the air it rapidly volatilises, leaving no residue ; it boiU 
At 141 deg. F., and ia not easily made to catc\v ^Te,\j\3\>^\v^'CL\\. 
bums it does so with a. dull, smoky, greemBh. fL^mG. C\AotoiQt:a!k. 
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vapour is lapidly absorbed by the atmosphere, and this capacity 
of absorption varies with the temperature, having a certain defi- 
nite maximum for each degree ; for instance, it is found that air 
at 40 deg. F. -will take up 6 per cent, of vapour, while air at 90 
deg. F. is capable of taking up 35 per cent. Chloroform is also 
the best known solvent for camphor, resins, sealing-wax, and 
gutta-percha ; it also dissolves the vegetable iJkaloids, strychnia, 
morphia, quinia, &c., in large proportions, and is very useMas 
A local nna'sthetic in allaying the pain of toothache ; as a solvent 
it will remove greasy spots from fabrics of all kinds, but its chief 
use is as an sesthetic, of which kind of medicinal agents it is the 
type. There are several other volatile oi^nic bodies which pes- 
sesH similar properties, but none, so far as we have yet been ahle 
to di>cover, produce the total unconsciousness and muscular re- 
laxation that follow the inhalation of chloroform. — Mechanvai 
Magazine, 

OBGAinC COMPOTJNDS. 

M. Beiithold has read an essay on ** The Formation of 
Organic Compounds originating from Azotic Acid. * According 
to his notion the explosive power of nitro-carbonatic compounds 
is the result of a kind of internal combustion analogous to that 
of gun-cotton. There is, however, a difference, because the 
olonients of the azotic acid and those of the combustible princi- 
ple lire intimately united instead of being only mixed as it is in 
common gunpowder. This power is much greater, because the 
combustion developes more gas and heat, and the heat produced 
by the combustion is in excess of that created by the prerious 
union of the azotic acid, owing to the organic principle having 
given less heat. .«_ 

ALBXTMEX. 

ALBUifEN is now produced on a large scale at Pesth, Hungary, 
and in North Germany, from the blood of animals. The serum 
peparsitiiig when blood coagulates consists chiefly of albumen. 
The best quality of albumen thus obtained is transparent and 
Holuble in water, and is used for mordanting yams and cloth. 
At Pesth blood is dried in flat iron pans by exposure to air at a 
temperature at from 100 to 112 deg. F. From 3,000 pounds of 
blood about 110 lb. of albumen is obtained, at a cost of 29 dels.; 
16,200 epgs would yield the same amount of albumen, at a cost 
of 96 dols. Although the cost of egg albumen is three times as 
groat as that of blood albumen, the former is preferred for dyeing 
purposes, on account of its purity. Blood albumen of a second 
quality, darker in colour, but nearly all soluble in water, is used 
largely in the process of refining sugar. 

GLUCOSE COl^XlNl^Qt ^TJ^k-R. 

Mn. C. H. GrUJL has read to t\\e C\\em\c8\ ^cit\e.\.^ , ?v. tv^X^ ^^ ^-^ 
the Examination of Glucose conta-mmg^ug^ire:' \V\^\3^ci^^'Cs^\ 
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ired sugar solutions are decolourised and clarified by the 

aon of basic lead acetate before they are submitted to optical 

lination. Mr. Gill found that the power of invert sugar to 

a ray of polarised light is greatly altered by the presence of 

re-agent. The alteration takes place only on the levulose 

ie liquid ; the dextrose sufiers no change of optical properties. 

alteration is not permanent : on removing the lead or acidi- 

the liquid the original rotatory power is restored. Mr. Grill 

jloys these latter reactions in order to obtain correct numbers 

the saccharometer. He uses a strong solution of sulphuric 

dde, which removes the lead and at the same time bleaches 

liquid, but is incapable of inverting cane-sugar in the cold 

^n in 24 hours. The presence of the lead salt in sugar solu- 

is is also disadvantageous when the glucose has to be esti- 

Lted by Fehling's copper solution, as it partly becomes reduced. 

id thus necessitates the use of a greater volume of the saccha- 

Ine solution : the removal of the lead does away with this source 

error. 

PBESEBYATION OF CONDENSED MlUi:. 

Hebetofobe in preserving crude or condensed milk it has been 
usual to add to the milk about. 20 ounces, more or less, of cane 
or beetroot sugar, and then to evaporate or condense the milk in 
vacuo. 

Now, according to a patent granted to Mr. J. A. Neirnham, of 
Mallow, County Cork, in place of adding cane or beetroot sugar 
for the purpose of preserving the milk, he adds to it glucose, 
which is a sugar less soluble and less sweet than cane or beet 
sugar, occurring in the juice of many fruits, but best obtained 
from dried grapes, starch, potatoes, wheat, and other similar 
articles, called also grape sugar, starch sugar, and diabetic sugar, 
before, during, or after the usual process of condensation or 
evaporation. The quantity used is about 20 ounces of glucose to 
one gallon of milk. In some cases a small quantity of a tasteless 
antiseptic, such as sulphate or chlorate of potash, may be added 
to improve the keeping qualities. — Mechanics' Magazine, 




LUNAB FHOTOGBAFHY. 

Mb. Ogibb having stated that he had obtained Photographs 
Moonlight only, Mr. Baxter, a learned photographer, 
'^^''•\delphia, absolutely denies its possibility. In reply, Mr. 
oeated his experiments, and offered specimens oif the 
all who would contradict his statement. He says there 
les of the question, the one theoretical, which concerns 
ation of the photogenic power of moonbeams, and the 
tical, that is to say, the realisation of the Fact 
-ri can no longer be denied. In about 25 ^ 
! the hours of 9 p.m. and 1 a.m., a landscape ph 
obtained by the light of the moon. Now, is t 



\ 
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only a mirror reflecting the sunli^t ? The author believes 
that she must have, in addition, a certain luminous power of her 
own, since her light makes a stronger impression when she is 
farther removed from the sun. In fact, the impression is stronger 
at 10 o'clock than at 9, at 11 than at 10 ; and the necessary time 
for producing the impression decreases instead of increasing. If 
the moon's rays were only reflected light, there would only be 
the same elements as the rays of the sun, but with less power. 
Such, however, is not the case, for the moonbeams reproduce 
colours which it is very difficult to obtain by the power of the 
rays of the sun, yellow, for instance. It cannot, consequently, be 
said that the m(X)n only reflects the light from the sun, for if 
such were the case the photographic impression produced by 
the moon ought to occupy a space of time proportionate to the 
intensity of light emitted, which it is not found to do. 

Mr. Ogier recommends the exclusive use of a reflector which 
throws on the object the greatest amount of moonbeams ; he 
uses a coUodio-bromo-iodide, and developes with ammoniacal 
sulphate of iron. These facts are well deserving of the attention 
of natural philosophers and astronomers. — Mechanic^ Magazine. 



PHOTOGRAPHIC POST. 

The Abb6 Moigno has made to the British Association a com- 
munication ' On the Photographic Post,' in which he styled Sip 
David Brewster the father of microscopic photography. He 
particularly mentioned the labours of Mr. Dancer on this sub- 
ject, and then described the method adopted during the siege of 
Paris for printing and circulating despatches and newspapers. 
He exhibited a film of collodion, a few inches square, on which 
were 3,500 despatches, and he said, if necessary, one pigeon 
could bring 60,000 despatches into the invested city. 



NEW APPLICATION OF COLLODION. 

M. Kleffel has discovered that if a glass plate is coated 
with Collodion in the ordinary manner, and, after the liquid has 
set, a printed sheet of paper is pressed upon the surface lightly 
with the ball of the hand, a very exact reproduction of the 
printed matter will be found impressed upon the collodion after 
the removal of the paper, the design or type remaining perfectly 
visible after the complete desiccation of the film. Particularly 
distinct is the printed matter when the plate is held up as a 
transparency, or when seen by reflected light, after the surface 
has been breathed upon, the type or design being somewhat 
sunken and bright. As a ready method of copying valuable 
originals, it is suggested, the process might be available, since 
the Decesaary manipulations require xio tciot^ \\mft than the 

process of copying a written document Vu t\i^ at^\u"ax>3 <i.^YS^\^ 

press. 
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INFLVENCB OF TIOLET LIGHT. 

General A. J. Pleasanton, in a pamphlet presented, by 
request, to the Philadelphia Society for Promoting Agriculture, 
states that, impressed with the belief that the actinic rays of 
the spectrum might be practically employed to stimulate the 
development of life, he constructed a grapery, in which every 
eighth row of glass was violet-coloured. In this, cuttings of 
twenty varieties of grapes, each one year old, and of the thick- 
ness of a pipe- stem, were planted. Within a few weeks after 
planting, the walls and inside of the grapery, which was 84 ft. 
long, 26 ft. wide, and 16 ft. high at the ridge, were closely 
covered with the most luxurious and healthy wood and foliage. 
In the autumn of the following year the vines bore 1,200 lb. of 
grapes, the bunches being of unusual magnitude, and the year 
after the yield was two tons. 



BEECe's patent BEFBIGERATINa MACHINE. 

We have had an opportunity of examining a new machine for 
the production of cold by the rarefaction of condensed ammonia. 
It is well known that a gas which has been forced by compres- 
sion to assume the liquid form will return to the gaseous state 
when the pressure is removed, and in doing so will abstract 
heat from any adjacent substances. Ammonia is especially suit- 
able for the utilization of this property, because it is rendered 
manageable by its ready solubility in water, and also by the 
manner in which it is expelled from this solution by the appli- 
cation of moderate heat. Mr. Keece's apparatus consists of an 
upright cylinder, called the analyser, in which a descending 
current of strong solution of ammonia is met by an ascending 
current of steam, so that the ammonia leaves the water and is 
driven off through a tube into a rectifier, where it is freed from 
any small remaining portion of water that it may have taken 
over. Thence it passes on into a coiled tube, within which it is 
rendered liquid by the pressure of its own accumulation, and is 
then carried on in a liquid form into a receiver, from which it 
can be liberated at pleasure, and suffered to pass into a re- 
frigerator, in which there is a coil containing liquid destined to 
convey the cold to the place where it is to be used. This carry- 
ing liquid is usually a solution of chloride of calcium, which 
can be brought to a temperature of 60 degrees below zero with- 
out congelation. It is made to circulate through the refrigerator 
and also round any tanks or other vessels the contents of which 
are to be cooled, and, in some experiments lately tried, it rapidly 
froze water contained in large zinc cells, so as to produce plates 
of ice about 18 inches square and 2 inches in thickness. The 
ammonia, when it has assumed the gaseous form and has done 
its. work of refrigeration, is conducted in\jo a. eoia^«vi%«t,\\!k.^\i\s5ft. 
jt is re-dissolyed in Bome of the previoMsVy ex\i^\3k.'&\.%^'^^\Kt,^iS!L^ 
is made ready to be pumped once more \iiUit\ift ^\i^^«»ctV>JOw2Jss5s. 
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appreciable io08. At the same time the condensed steam of the 
analyser can be taken back into the boiler, and the whole pro- 
cess continued for an indefinite time without the introduction of 
new materiaL The only power required is for working two 
small pumps, one of which feeds the analyser with solution of 
ammonia, while the other keeps the cold-carrying solution in 
movement. In any factory or place where steam power was 
already in use this demand would be almost imperceptible ; and 
the only other cost of working is that of the fuel for the boiler 
fire, which requires only one-fourth as much as the fire of an 
ether freezing apparatus. Mr. Reeee finds that the rarefaction 
of 130 lb. of ammonia will reduce by 20 degrees the tempera- 
ture of 600 gallons of water. 

For persons who carry on various trades, such as brewing, 
meat preserving, and many others, in hot climates, Mr. Eeece's 
apparatus will be invaluable, as well as for the economical pro- 
duction of ice for home consumption, and it will also admit of 
being used to maintain an uniform low temperature in the holds 
of ships. It is made by Messrs. Pontifex, of King's Cross, at 
whose works it may be seen in operation. — limes. 



FBEEZINO OF WATEK. 

M. BoussiKOAULT has experimented on this subject in vessels 
so strong as to bo able to resist the immense pressure exerted by 
water by the increase of bulk it gains in taking up the solid 
state. The water was put in this vessel at the temperature of 
4-1° C, and a steel stopper screwed in. The whole was then 
placed in a freezing mixture and gradually cooled down to 18^. 
without any indication of congelation ; but as soon as the plug 
was sufficiently removed to allow of the water having its neces- 
sary molecular expansion, ice was instantaneously produced. 
The first experiments on this subject were the now historical 
ones, conducted by the Florentine philosophers and by Huygens 
in 1667, when no vessel was found to be able to resist the pres- 
sure. In the present experiments, the bottom and sides are so 
strong as to be practically unyielding. — Comptes Eendiis. 



EXPERIMENTS ON COLOTJR. 



Dr. Clerk Maxwell, F.K.S., has exhibited to the Royal In- 
stitution some remarkable Experiments on Light and Colour. 
Although a mixture of blue and yellow pigments will produce a 
green colour, the mixture of blue and yellow light produces 
white. He proved this by projecting two large discs of blue and 
yellow light upon the screen, and causing them to overlap each 
other; where they overlapped the colour was not green, but a 
pure white. He then interposed a \ead-^<ixic\\ va. l\v^ ^a.th of the 
r;ij8 from the two sources of coVomtoA. \\^\., ^^ ^.VvjyX. vv. $^ws^«^. 
sh/idow of it fell upon the screen, in ^Xie ^^axifc ^\ictfc >:5at \.^^ 
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discs overlapped each other. The one shadow was a brilliant 
blue colour, and the other pure yellow. 

In another experiment he mixed red and green rays, and 
they formed a yellow as brilliant as the pure yellow of the 
spectrum ; he proved this by throwing the pure yellow on to the 
screen immediately after the removal of the yellow produced by 
mixing red and green light. He showed that the pure yellow 
could not be decomposed by the intervention of a prism, whilst 
the yellow produced by the mixed rays could by means of a 
prism be resolved into the red and green rays of which it was 
composed. 

In the course of the lecture he called attention to the Fact that 
all persons have a yellow spot upon the retina, which tends to 
make colour vision somewhat imperfect. The yellow is more 
pronounced in dark than in fair persons, and it has a tendency 
to impair vision more when the individual is tired and over- 
worked than when he is well and active. To make the presence 
of this spot sensible to the observers, Dr. Maxwell threw a 
disc of light upon the screen, and coloured the disc by making the 
light pass through a solution of chloride of chromium. The 
light thus produced is of a red colour, mixed very largely with 
greenish-yellow rays, which are copiously absorbed by the yellow 
spot. He then told the observers to wink slowly at the disc, 
and they nearly all then saw large red cloud-like spots floating 
over the disc, in consequence of the absorption of most of the 
rays, with the exception of the red, by the yellow spot in the 
eye. When the disc was gazed at steadily, without winking, the 
floating red clouds disappeared. 



ICETW COLOXJB. 

M. A. Baeteb, in Ber, Jkut. Chem. Ges. Berliriy has described 
the production of a New Colour from pyro-gallic acid. Crystals 
of galleine are first produced, and these are converted into a sub- 
stance named condeine. This dissolved in sulphuric acid 
produces an olive-brown colour; with aniline it forms a rich 
indigo blue, and with alkalies it gives a fine green. 



NEW USES OF PHOTOGEAPHT. 



Photography is used by ourGovemment, says the Philadelphia 
correspondent of the Photographic NewSt in t^o or three novel yet 
useful ways, which I must tell you of. A good deal of loss has 
been sustained by the Pension Bureau, on account of frauds per- 
petrated by dishonest applicants for pensions. For example, a 
party would receive his claims at the General Office at Washing- 
ton, and then quickly apply again at some agency in the larger 
cities, very often with success. "Now Yiia "\i\.V\fe \jjKB\ft'''' \^ 
blocked. Each day the pages of the receipt \>oo\a ^X* ^ ^'^ ^sjSskRxa 
are photographed, and copies transmitted to ewi\w q^^\ ^'^^ 
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when the defrauder presents his second claim, photography 
confronts him with his own signature, and the Government is 
secured. Another use is made of photography by the Customs 
Department. When goods arrive from abroad in New York for 
merchants in other cities, they are placed in bonded railway cars, 
and locked with the "photographic lock'* of the Customs 
House. The lock itself is nothing more than an ordinary pad- 
lock, which is provided with an arrangement by which a small 
piece of glass an inch square is passed over the keyhole, and 
held in place by a small spring, which cannot be reached without 
breaking the glass itself. By no possible exercise of ingenuity 
can the lock be picked or opened without breaking this piece of 
glass. Here comes in the value of photography. A large sheet 
of glass, red on one side, is prepared in New York, by markinff 
it off into squares of the proper size. On each square is marked 
a number in figures and irregular spots in red, the rest of the 
red surface being cut away with hydrofluoric acid. One of these 
sheets cannot be duplicated. The government photographer 
receives them at Washington, and makes three photographs of 
thom, which give perfect facsimiles of the figures and spots on 
the glass, and then both glass and photographs are cut into small 
squares corresponding with each other, and packed in boxes, 
each square of glass having with it three copies on paper. These 
are forwarded to the officers who will use them. The officer at 
New York, for instance, whose duty it is, locks the door of the 
car containing the bonded goods, places the glass square over the 
keyhole, and forwards the photograph of the same to the officer, 
at Philadelphia or elsewhere, whose duty it is to receive the 
poods. If, on the arrival of the car, the lock has been disturhed 
the inspector is at once aware of it, and the company transport- 
ing is liable in bonds required previously. This is an ingenious 
and practical application of photography to the mechanical arts, 
and suggests numerous other applications of the art to the safe 
keeping of valuables, and even the detection of crime, in inter- 
ference with property, when the progress shall have rendered 
automatic photography practical, which is already possible. 
The photographer for tho Treasury Department is now engaged 
in preparing the seals for the new locks, to be used by that 
department in the transportation of merchandise in bond, and 
in such other cases where the protection they afford will be 
necessary. I will try to forward you one soon. Thus photo- 
graphy is winning its way, and daily growing more and more 
indispensably 

PHOTOGBAPHS FIXED BY VIOLENT HEAT. 

Reproductions of designs, such as portraits and landscapes* 

have long existed on porcelain and exvAmel; wo have numerous 

specimens of them on old croekeTy ; V>\x\,'we>\ife\^e.\^\\.\%^i^LVfe<CL\'^\. 

time photographs have been bodWy fvxeA oiv s.xiOcv ?>x;Jc>^^xv^^^ \^^ 

means of Fiolent heat, estimated a.t 1,*2.00 ^^^^^^ ^^x.\.x^x^.\^ 
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This process is due to M. Geymet, who not only makes no secret 
of it, but invites all who take an interest in photography to visit 
his laboratory, at No. 8, Eue Neuve des Augustins, at Paris, 
where he explains the different manipulations requisite for the 
success of the operation. We have before us a specimen of this 
new art in the portrait of a lady reproduced on the small signet 
part of a ring, and we have no hesitation in declaring that we 
never saw anything of the kind presenting a greater delicacy 
either of outline or of shade. — Galignani. 



"SUNBEAMS IN BOTTLES." 

Pocket sunshine is the latest novelty with which science has 
presented us. The art of extracting sunbeams from cucumbers 
has not been quite mastered, though we do not despair of wit- 
nessing that economical process ; but something quite as useful, 
and almost as wonderful, awaits us. M. Xamben de Prades, of 
Saintes, is on his way to England with a cargo of sunbeams in 
bottles, of which he is anxious to present samples to the Royal 
Society. It is explained that he intends to avoid Paris, and 
come by way of La Rochelle ; but the object of this is not very 
obvious, unless it is connected with the dcniane^ or custom-house 
difficulties, and obviously the savant is likely to be exposed to 
some trouble on this score. Light is not liable to duty either in 
France or in England, but it would require some tact to convince 
the custom-house officers that M. de Prades' bottles did not con- 
tain spirits, or something which would bring them within the 
tariff. That a man should import, carefully corked and packed, 
empty bottles, would not be credible ; while if any attempt were 
made at examination in the way of uncorking, the sunbeams 
would go off^in a flash, and the value of the entire cargo would 
be dissipated into air. — Photographic News. 



EXPLOSIVE SUBSTANCES. 

NiTEOGLTCERiNB and its compounds have by no means a first- 
rate reputation for safety, and the wisdom of recent legislation 
on the subject has been amply illustrated by the fearful accidents 
which have occurred within the last year or two. On January 
26, 1870, a dynamite factory at Dunewald, near Cologne, ex- 
ploded, by which 14 persons were blown to pieces. We believe 
that five other explosions of dynamite works occurred within the 
last year (1870) — namely, those of Kriimmal, near Lauenberg, 
May 29 ; Waldenberg, in Upper Silesia, April 2 ; factory near 
Spandau, in Prussia, November 8 ; factory near Prague, No- 
vember 6 ; factory at Benthen, near Konigsllutte, in Upper 
Silesia, November 17. Lithofraeteur is merely dynamite in 
disguise, and we trust that its safety will be amply proved 
before the smallest change in the law is ma.de m"\\,a iw^ovsLit. 
Of nil these explosive substances com'jjTessGd. ^\\Ti.-Q.o\X52ra. '"ve* 
audoabtedljr the cleanest, handiest, and Baiest. \ii ^«^\M\Q^Xft 
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Its valne as a mining agent, gan-cotton cartridges have been 
largely used by sportsmen during recent seasons, and liaye, on 
the whole, given much satisfaction. The comparative absence of 
smoke facilitates accurate shooting with the second barrel, and 
the longest day and heaviest bag still leave the shoulder free 
from that tenderness which often results from the "kicking" 
effects of gunpowder. This feebleness of recoil has led many 
to jump to the hasty conclusion that gun-cotton cartridges are 
deficient in hard-hitting qualities, and that their use is incom- 
pjitible with good steady shooting. Careful trial, however, does 
not support this view. The old adage of a bad workman com- 
plaining of his tools is frequently applicable to the would-be 
sportsman, and it is probable that nine misses out of ten are 
really due, not to the badness of the cartridge, but to the fa/A 
of the gun not being hold straight. It is easy to verify the 
hitting qualities of different cartridges, and we annex the resalts 
of a comparative experiment carried out within the last few 
days, in which gun-cotton and gunpowder cartridges were fired 
alternately, under identical circumstances, from a 12-bore central 
fire breech-loader. The object was to ascertain the number of 
hits or shot holes in a given space and the depth of penetration. 
The ammunition was taken from the current supply in a country 
house, antl may be said to fairly represent ordinary quality, the 
gun-cotton cartridges being those of Messrs. Prentice. Each 
cartridge contained 1 J oz. of No. 6 shot. The number of hits 
at 40 paces was recorded on a half sheet of the THmes^ and the 
depth of penetration, at 25 paces, given by firing at a BradshaVj 
and counting the number of leaves perforated. Aim was taken 
at the centre of both objects, and the same barrel of the gun 
used throughout. The following table gives the results in 
detail : — 

No. of hits per No. of sheete of 

roand on half- Brad^Moo per- 

Nature of Ammunition. sheet of the forated at 25 

Times at 40 paces, 

paces. 
Gunpowder (Ele/s green cartridge) 34 . .82 
M M 39 . . 69 

>» »» 25 . . 73 

G-anpowder (Eley's blue cartridge) 41 . . 60 
M M 58 • • 78 

Gun-cotton (Eley's green cartridge) 74 . .92 
„ „ 64 . . 90 

)» ,, 86 . . 89 

It „ 68 . . 62 

j» a 63 . , 75 

— From the Times, 
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ON WATBB. 

a Tyndall having arrived at the practical conclusion 
chemically and physically pure, is best adapted for 
an, he concludes from it that it is therefore desirable 
ever means may be necessary in order to obtain such 
3 nearest possible approximation to it. The proposN 
1, so far as " A Biologist " in the Times can judge, 

Mankind (if we except philosophers),' and Nature 
lot commonly deal with chemically pure substances, 
pure air — air that is without a trace of ammonia, 
i, or water, is not to be found ; and the one thing 
t it is, that if it were we could not live in it. 
r remembers once to have heard a very distinguished 
•mmending the use of aerated bread on the ground 
t be more wholesome than other bread, because it 
pure flour and water and excluded yeast, which he 
look upon as a vehicle for organic matter of uncer- 
tion. It did not seem to occur to him that all man- 
len eating fermented bread for some thousands of 
here was absolutely no ground for supposing that it 
r harm, and not even any proof that it was not better 
*ir constitutions than the new bread which he recom- 
imilarly in regard to water itself, pure water is 
in nature ; and observation of the habits of the whole 
bion, including man himself, tends to show us that 
is not necessary, nor even demonstrably desirable. 
I of strict science seem sometimes to lose sight of the 
which subsists between the inorganic and organic 
forget that man, like other animals, is suited to his 
ce ; and to think, consequently, that he must submit 
a series of severe chemical operations before it is fit 
ve in. 

s that chymistry and physics, vast as are their recent 
8, are not yet in a position to deal with the delicate 
ited problems which biology presents to us ; and any 
pply them to that purpose tends to delay rather than 
le time when we may hope that they will be so. 
must reign for some time yet in sanitary and other 
tters ; and to attempt to dethrone it prematurely by a 
lit will not advance by a single day the time at which 
Dwledge is destined to succeed it. 
s the present matter, every sunbeam which enters a 
Dm shows us how thick with solid impurities is the 
he, yet we do not on that account fear to breathe it. 
yndall has now shown us that the same thing 
he case of water, but this need not necessarily make 

drink it. Not all foreign matters, nor even all 
,nic matters, are of necessity unwholesome. What 
low now is exactly what we knew before — viz., that 
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it is the defilementrt arising from man himself which are really 
dniif^erous, and that we should do better to employ our energies 
in keeping these completely away from our natural soorces of 
supply than in looking oat for new ones. 

On this last subject, experience of a chalk district near London, 
in which the writer lately lived, leads him to question the ** inex- 
haustible " quantity of its water supply, whidi the cutting down 
of woods, the drainage of land, and the making of railways, nn- 
iiccompanieil as these great changes are by any attempt at the 
storage of water, have a constant tendency to diminish. 



ON THK CHEMICAL ASPECTS OF GLASS. 
BT B. J. GRIFFITHS, LL.1>. 

There arc four different kinds of G-Iass used in common life. 

1. The ordinary window glass. 

2. Bohemian glass. 
.3. Flint glass. 

4. Common green bottle glass. 

The chemical constitution of these various glasses differs in 
many important respects, but there is one point in which tbej 
arc all alike— they arc all compound silicates, that istoB8j,a 
Hilicate of an alkali is found united with a silicate of an alkaline 
earth. AVhy this is so will bo easily seen from a consideratioo 
of the peculiar properties of these respective silicates. It is 
known that a silicate of an alkali — soda, for instance, is solnble 
in water, and does not assume a crystalline form, whereas, on 
the other hand, silicates of the alkaline earths are soluble in 
acids, and assume a crystalline form. It is found that acorn- 
pDiind of these two silicates is insoluble in water and adds, 
neither does it crystallise, and when fused it is called n glass. 

The composition of the various kinds of glass varies consider- 
ably. Silicates of baryta, potash, magnesia, alumina, lead, 
soda, and lime, are commonly employed. But few, if any, of 
these glasses CJin be regarded as compounds having a definite 
chemical composition, and the proportions of their ingredients 
also vary considerably. Crown glass, Bohemian glass, mirror 
plate, and flint glass are the most frequently occurring kinds. 

The well-known Bohemian glass is composed chiefly of sili- 
cates of potash and lime, together with sand, manganese, di- 
oxide or pjnrolusitc, and " cullet," which consists of broken glass 
of the s«^me kind. This glass is peculiarly useful in the labo- 
ratory in the formation of tubes, which cannot be fused except 
with extreme difficulty. The beautiful ornaments made with 
this glass contain (in addition to the preceding constituents) 
silicate of alumina. 

AVhen it is necessary to prepare the finer specimens of glass, 
poUish is used instead of soda, as it is found that soda imparts 
a peculiar tinge which is not the case with potash. This tinge 
probably arises from tUo presence of some impurities. 
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y window and plate glass consists chiefly of silicates of 
ime, and it is very fusible. In the selection of the 
for the manufacture of the finer kinds of glass, great 
rcised in the selection of the materials, and it is also 
to mix them with ^reat exactness. If, for example, 
Df lime be used in the manufacture of window glass, it 
p it milky when cooled, although perfectly transparent 
Instead of carbonate of soda the cheaper sulphate is 
employed, the sulphuric acid contained in this latter 
being expelled at a high temperature by the silicic acid 
ad if some charcoal be present this decomposition is 
itated. 

us fact is connected with the ordinary bottle-glass. If 
ed slowly it may lose its vitreous properties, and be 
ito what is called Reaumur's porcelain, an opaque and 
e substance much resembling porcelain in appearance, 
e this change the glass mav be imbedded in sand and 
as to soften it, but not sufficiently to fuse. If it then 
very slowly it will be found to resemble porcelain in 
e, and it is considerably harder than the original glass, 
esting change is probably owing to the partial separation 
f the silicates, especially those of lime and alumina and 
mption of a crystalline form. This may frequently be 
1 glass-works. When pots are allowed to cool with 
mess, small, rounded, irregular-shaped opaque crystals 
'ed. When glass has been thus deprived of its vitreous 
may be reconverted into its original form b}' fusion, 
resting experiments were made by Pelcure in 1856 upon 
ification of glass. 

jlass contains lead oxide (red lead, not the ordinary 
which increases its fusibility, specific gravity, and lustre, 
Idition fine white sand is used. Common vessels are 
lint glass, but the glass articles used in the laboratory 
)da and lime. 



CHEMISTET OF 8UGAB AND STABCH. 

isoB Odling has shown by experiments the conver- 
tarch into Grape Sugar by boiling the starch for a few 
nth dilute acids — a most remarkable instance of the 
)hosis of one organic substance into another. The 
len tested, was shown to possess all the properties of 
formed by nature in fruits. 



mQ 
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IKatttral Pbtors. 

ZOOLOGY. 



MAN AND THE APB. 

Mb. C. Staniland Wake has read to the British Association 
a paper, in which he referred to the agreement in physical struc- 
ture of Man and the Ape, and to the Fact that the latter pos- 
sessed the power of reasoning, with all the faculties necessary 
for its due exercise. It is incorrect to affirm that man has no 
mental faculty other than what the ape possesses. He has a 
spiritual insight or power of reflection, which enables him to dis- 
tinguish qualities and to separate them as objects of thought from 
the things to which they belong. AH language is in some sense 
the result of such a process, and its exercise by even the most 
uncivilised peoples is shown in their having words denoting 
colours. The possession by man of the faculty of insight or re- 
flection is accompanied by a relative physical superiority. The 
human brain of man is much larger than that of the ape, and he 
has also a more refined nervous structure, with a naked skin. 
The author observed that the size of the brain was the only, 
physical fact absolutely necessary to be accounted for, and this 
could not be done by the hypothesis of natural selection. Mr. 
Wallace's reference, on the other hand, to a creative will really 
undermines Mr. Darwin's whole hypothesis. After referring to 
the theories of Mr. Murphy and Hoeckel, the author stated 3iat 
the only way to explain man's, origin, consistently with his phy- 
sical and mental connection with the ape, is te suppose that 
nature is an organic whole, and that man is the necessary result 
of its evolution. While, therefore, man is derived from the ape, 
as supposed by Mr. Darwin, it is under conditions very different 
from those his hypothesis requires. According to this, the 
appearance of man on tlje earth niust have been in a certain 
sense accidental ; while, according to the author's view, organic 
nature could only have been evolved in the direction of man, who 
is the necessary result of such evolution, and a perfect epitome 
of nature itself. 

CUB ANCESTOBS. 

De. Chables Rath, of S. Paulo, writes on the subject of the 

Antiquity of Human Life in Brazil, as evidenced in the numerous 

shell deposits found on rocky islets and islands, in the centres 

or bottoms of which are always human bones, while near the 

depoBitB are numbers of 8t<ine weapons and tools, such as axe 

heads, lance points, arrow \ie?v,d8, -we^^^^, &t. Ts^a daijosits are 

of two kinds, one of oyster sY^eWs a.iv^ l\\ft ^"Ocvct <ii TKvsa&^'s. V^IA- 

/ma antediluvium), are in geuexaX \Q it„\a ^^ ^. ^lA ^s^-sa^^a 
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ibove the present Bea level, and hare athickneBB of Tft. to 12ft., 
md a oircumfprence of 15 ft. to 160 ft. Some are on the top of 
liills. The position of iLe bones indicates that the body was 
1 nterred in the attitude of a f tetoa ; and neai it were placed the 
.inns and pertainioga of the deceaeei, together with food, con- 
sisting of large cooked flahee. game either entire, or in parts. &e., 
ii cuatoni Btill obserred by the Botocudos. The bones have lost 
Ibeii gelntine, and are very ligbt and brittle. The facial angle, 
taken by Owen's method, is 66 dtg. The skullB fonnd by Dr. 
Rsth in the limestone caTee of San Panlo, b;^ Dr. Lund in the 
caves of Uinas Qoraea, and in the ancient sepulchral of Fern, 
have the same facial angle as those of some of the tribes iocladed 
in Brazil under the common denomination of Botocudos, while 
that of other tribes varies from 67 to 68 deg. That of the 
European is 80 deg. The shell deposits of Brazil resemble those 
foond in other parts of the new and old world, and the arms and 
:oola are itl^n ■=!m;i:ir, in. ludinn the so-called thunder stones. 
Besides &<• slii'[l i|.'|»i,ir. on Uie const, there are mounds of 
earth, or of pnrtii iind ttones, or stones alone, in the interior of 
the country, 7 ft- to 41 ft. high, in the cboItb of which are similar 
stone articlps, together with pieces of crystal, ornaments of coral 
and Jatahy resin, all of nliich are also fonnd in the shelt heaps. 
Dr. Sath saj-s the de^i^riyitiou of the shell heaps which Captain 
Burton gires is cnvineous in many respects. He says that the 
nature of the liiluvinn deposits covering the shell heaps, and 
of the shells themsr>lvps, testifies to the fossil state and high 
antiquity of those remains ofhnman life in Brazil. Besides the 
ahsU heaps due to liumiin agani^, there is a third kind, consist- 
ing of broken shells, f^md, and earth, evidently the result of 
natural ngencies. All kiiiils are fonnd now always 30ft. to 46 ft. 
above the waters of the rivers, and inland, when the waves bad 
least {orce.—Anfflo-Brn-ilim Timei. 




i> rt:id to the Anthrnpolt^cal Society a 
liii'li is to show, by reference to evidence 

LI IV Scriptures, what peoples are entitled 
i^rjjfi !!. The name of the primitive race 
lili.'jis sprung — the Akkad— proves llmt 
s.Ji J. Akkad would seem to mean " sons 
lUiMf of the woid being the same us the 

Thp first Babylonian dynasty of Berosus 
[inry Bawlinson says that the canie by 
iir»t noticed on the Assyrian monuments 
, the initial letter of whose name mitj- be - 
w*re donbtless the primitive stock frr 
ire donved. The Medea bad also the i 

Hiid many of the Aryan peoples appin 
inLra.nce of the traditional Ad. The 1 
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Itnrt of the Fhnee work known as The Lesatir is called Thi 
Hook of the Chreat Abad, i.e. Father Ad. The Pnranas of the 
IIiiu'tii8 refer to the legendary king, It or Ait, who is sapposed 
to bo the same as the Ghreek JEtoB. The primitive Celtic nee 
of AVestem Europe was called Gaidal, i.e. the progeny of Gaid 
or Aid, who may be identified with Dis, the mythical ancestor, 
acounling to Cs^r, of the Gauls. Dis (the Greek Hades) was 
also " Lord of the Dead** among the Chaldeans, and may well, 
tlierefore, have been the same as the legendary ancestor Ad. 
Among Hamitic peoples, the original Arab stock trace their 
origin to Father Ad, who is probably referred to also in the 
name of the l^-ptian deity, At-um. The name of the legendary 
ancestor of the Adamites may be traced in the names of tlw 
deities of Turanian and American peoples, and ako among the 
Polynesian islanders. Dividing all the races of mankind, ac- 
cording to the classification of Ketzius, into braohycephali and 
dolichoccphali, Mr. Wake asserted that Ad was the legendaiy 
ancestor of the former, the Adamites, therefore, embracing aU 
tlic actually brachycephalic peoples, and those whose brachyce- 
phalism has been lost by intermixture with the long-headed 
stock. 

JOINED TWINS. 

The numerous sightseers who are attracted by any freak of 
nature have been gratified by the exhibition of a pair of Joined 
Twins, whose union is even more complete than that of the 
Siamese brothers. The subjects of this malformation are girls, 
who are united, not by an intervening band as in the case of 
Chang and Eng, but by the absolute coalescence of the two 
spinal columns in their lower portions. The union appears to ! 
extend in some degree to the circulatory and nervous systems, 
so that each twin feels a touch on the legs of the other. It may. 
indeed, be said that the girls are essentially two above the hips 
and essentially one below. They were originally united back to 
back, but their bones yielded during infancy and childhood U» 
their struggles against the inconveniences of this relation, and 
they are now inclined to one another at a slight angle. They 
wore bom in North Carolina in 1851 of a slave mother, and 
were for a short time in England in 1855. They are now 
spoken of by those in charge of them as one individual, although 
the heads and busts are known respectively as Millie and 
Chrissie. There can be no doubt that their lives are inseparably , 
blended, and that no question about the severance of the tmion 
could ever arise jn their case. Millie and Chrissie are short, 
but otherwise well developed. Their mother was a full-blooded 
negress, their feither a mulatto ; and their colour and features 
are such as this descent would naturally produce. They have 
been well educated, and appoai '^erj V^^^^'Axx^Iy^ and good 
tempered. They sing duets aivd d«A\ee ^«>xi«?l>aXN.^,>i>ci^\wa\'aig^ 
moring together with perfect rhytVim-, Mi^\Xv«^ \ji2^^\>svxaa^ 
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intelligence, each head asserting its own indiyidoality, and say- 
ing**!," rather than **we." The Siamese twins, in their old 
age, had, it will be remembered, a mournful and suffering look, 
which rendered a viut to them almost painful. Millie and 
Chrissie, on the contrary, laugh and talk and roll their eyes 
about after the fashion of their race, in such a manner that 
tihose who see them will hardly feel called upon to bestow sym- 
pathy on an union which its subjects manifestly do not consider 
a misfortune. Opinions will differ about the propriety of ex- 
hibiting malformations of any kind, but in this case the manifest 
contentment of the girls takes away the element of repulsiveness 
from the show. They were accompanied by the Nova Scotian 
giantess. Miss Swan, who was with the Siamese twins, and also 
by a Kentucky giant (Captain Bates) of vast proportions and 
very tolerable symmetry. — Times. 



THE BED-BLOOD CORPUSCLES. 

In the Quarterly Journal of Microscopical Science^ Mr. Ray 
Lankester, in a paper '* On the Bed-Blood Corpuscle," describes 
the action of a number of reagents on this structure. Of prac- 
tical importance is the suggestion that physicians should make 
use of the vapour of osmlc acid — as first proposed by Schweigger- 
Seidel — to preserve blood-corpuscles unchanged for microscopic 
examination, in studying the various phases of a disease, and 
in comparing various diseases. It is the want of a method of 
manipidation wbich has hitherto caused physicians so greatly to 
neglect the examination of the blood in clinical study. 



THE AMEBICAN DEEP-SEA EXPLOBING EXPEDITION. 

The object of this Expedition is Beep-Sea Dredging and scien- 
tifio researches, respecting whioh the Boston Advertiser publishes 
the following interesting details : — ** The management of the 
scientific matters is in the hands of Professor Agassiz, who in the 
sixty-fifth year of his age starts out on an expedition to the anti- 
podes in the pure love of science. He will devote himself prin- 
cipally to the department of natural history. Count PourtaUs, 
of the Coast Survey, who will have charge of the dredging, has 
had more experience than any other man living in such opera- 
tions. The course of the expedition will be straight for the 
West Indies, and there a stop of some length will be made for 
the purpose of testing the apparatus, as it is impossible to test it 
before starting on account of the roughness of the water in the 
ricinity of this harbour. The testing of the apparatus will be 
made near St. Thomas, after which the expedition will go outside 
the West India Islands to ascertain how the great current that 
somes from Africa enters the Gulf of Mexico, and Vvcs^r \\i^ QixJM 
Stream is supplied. Then the Hassler will move\xi tXife %?^s}u«^x^^ 
Peking the greatest depths of the Atlantic OceaxL. S^<ft'wCii>Jsia\JL 
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fVQ to Rio Janeiro for coal, and thence to the east coast of Pata- 
gonia and the Falkland Islands, where another series of investi- 
gntions will be made, especially with a yiew of studying the | 
currents that come from the South Pole into the Atlantic. The | 
Hanfier will then pass through the Straits of Magellan into the 
Pacific, exploring the glacial phenomena in the Straits on the 
way, and then through the Archipelago of Chiloe, striking out 
into the broad ocean towards the island of San Juan Fernandez. 
This will be during the month of February, and about mid- 
summer in that latitude. The course of the expedition will be 
next to Valparaiso, crossing the great current which flows north 
alon^ the wc^t coast of South America. Here it will be sought 
to HHcertain whether this current is the counterput of the current 
wliioh fiows southward along our coast. The expedition will 
then proceed to the Galapagos Islands, and then to the contanent, 
probably to Acapulco, although the point is not fixed, and will 
1)0 determined by the progress of the expedition. Next summer 
will be devoted to the exploration of our own coast froni Panama 
to San Francisco, and a visit will be made to the islands to the 
west of Lower California, which have never yet been explored. 
The voyage will occupy about ten months, and may extend as far 
north as Puget's Sound, perhaps even beyond there. The party 
will return across the continent.** 



AN AHBRICAN FOX. 

The Rov. Charles D. Nott, of St. Louis, sends to the JVw 
York Independent a story suggested by the remark of a learned 
metaphysician that he had " doubts whether the lower animals 
can abstract, whether they can generalipe." " A former pastor 
of mine," pays Mr. Nott, told me the following : — "When a boy, 
ho had a fox, which, I regret to say, bore the reputation of pos- 
sessing far more brain than personal piety. This fox was kept 
in tlie yard in a sort of raised don nicely sodded over, and was 
continod by a chain that allowed him quite a generous circum- 
ference. One evening in the fall, the farm waggon, returning 
from the field with a load of com, passed near the den, and by 
chance dropped an ear where the fox could reach it. He was 
seen to spring out, seize the com, and carry it quickly back into 
the den. What he wanted with it was a mystery, as com formed 
no part, of the gentleman's diet. The next morning, however, the 
mystery was solved, for the fox was observed out of his den, and 
considerably within the length of his chain, nibbling off some of 
the corn, and scattering it about in full view of the poultry, after 
which he took the remainder back into the den and waited events. 
Sure enough the chickens came ; and while eating out sprang the 
fox, nabbed his man, and quietly took his breakfast in his back 
parlour. Now it seems to me that this is pretty ' good generali- 
Hing.' The fox may not have reasoned upon the most sublime 
theme imaginable. I regret to Bay he did not ; and for that 
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*^tUr neither does Colonel James Fiik, inn. But if 
III- L*"" =''1'*™ out of the deplhi of Ug own cons 
■^en there is no each thina aa lomt" 



i BIPPOFOTAirUa c 



<i *T^^_^"*"« BuciiAMD, writing Ui Land and WaUr, reva : — 

t.a^C°^y momine. Jan. 9, 1872, Mr. Bartlett waa kind 

Of |lf *" inform me that a litlla hippopotamug Juid been bom. 

tj, Z;*^?* I "^nt to the gardeuB at once. On looking dirongh 

We «!l?j ' "^ "^^ house where the hippopotamua keeper residea, 

•nn.^ 1 Maily eee the mother and baby ; the acene was very 

hiuriLj, """^ ** "^^ ''"''='' ^ "iegenl^ 'lieu the last baby 

a,^^7P"'*""i« wae bom. The mother lay in the corner fnrtheBt 

of thn '"""i.^* window, the young one lay cloee to her, the nose 

-VFoa iB,^?^*' *** ''"•^ *" "" ""^ "^ "'^ infant. Everything 

«par^^^"^ly qoiet, and Che only sonnd wne the chirping of the 

BotQjj^ j^ 'M BpartowB aeemed to chirp louder in the hippo- 

^>«culf J"'^ ^^ anywhere else. I understand there was no 

^locxi ^ ™'°i the birth, and thfit the mother did not sweat 

■B«*tl^j?".on ihe prerioua OCTaaion. The little animal, as Mr. 

■^oth^ij. 'nfonned me, had not been seen to suck, although the 

^« ''ttla tk- P'^°''y °f "'"'■ *° "ttempt had been made to get 

t *^eB (I """^ away directly it was bora, bnt the mother waa so 

r^'^" i-i. , * '' *»» thoi^ht hest bv Dr. Sclater and Mr. Bartlett 

tiZ^'''^ — l ""'Mrs aione. As far as I could make ont, through an 

H^ '*«"'/,'■""■ <^e' litdeone is as near ae poesiHo the same size 

»J,g^« rj„^ "'W, which was bom Febniary 21, 1871, and died in 

•<t)^ *?'>>;] ' !t seems surprisingly strange that the instinct of 

yoQ 't ^ ' " "ag not Bofficient lo induce the young one to suck, 

"li^ ^ r.fj ' ' '''S almost contrary to the role of nature that the 

■- *''■"■ ', 'J not know where to seek its food. Both mother 

.^^f^ ~-^t ^ [ ''I he&j^ IB the vater, and the young one could swim 

^^fTig /Ofij. '■'■ aiotbBP. Two milch goats had been provided in 

■^JifJ^^l',!''"'.'/ JjaT-e giat the young on* away from its mother. 

■thJ^th; ''■''.'■J i^e <lo not know what the real habits of the hip- 

I'i Jo iwlier' they bring forth their young in a state of 

'.'.■.. silt"*'* the value of the doctrine I have always 

ii;i jy, Ijo^ much more interesting and impurtunt. it 

K'/'tlj '^^'^ "'" ^oo/ogical science that travellers ehuuM not 

K Vi^ p/iuyt, sIiDOt. Now, if some of our African 

■i' vT'"'' r-iir^^y there are plenty of gentlemen now in 

W''\ i^&iivt- b^^i" "n countries where hippopotami abound 

l^lj. "'!■ f,(A;ci3 tlio trouble to inquire of the naiives, or 

■hri./'Oi;^ (,.,.-.. Ii*z>'w the vonna hippopotami are manured !ia_ 

"'■,>,((,..>■ r.>ifxr:tit. have been able to afford Dr. S 

„%/.;; -i»«=ia valuablB information as wool I 

,,,-«.-^^'^x-Ve the life of snch a little ani 

i^,- i^t^^r. On Thursday morning Iwent 
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and foand, alas! that the little Umzimyooboo, as the Afincans 
call the hippopotamus, had died at 6 o'clock on Wednesday 
night, at the age of 84 hours. It was in the dissecting-room, 
and an artist was making a drawing of it for the Illustrated 
London News. Its total length from tip of nose to end of tail 
was 3 ft. 9 in. ; the head 10 in. long, the tail 5^ in. The skin 
is very much corrugated, and seems covered with a glass-like 
▼amish. It is very pink about the mouth and lower jaws. The 
hoofs are dark chocolate, the legs and lower portion of the body 
the colour of the section of a piece of indiarubber. Mr. Bart- 
lett, with his usual energy and perseverance, managed to get thA 
joung one away from its mother, and it sucked down a pint and 
a half of goat's milk before it died. They managed to drire 
the mother into her tank of water by squirting water into her 
face with a powerful garden engine. The moment she entered 
the bath thev slammed the gate, and then stole the young one. 
I understand that this rare specimen of a sucking Behemoth is to 
be sent to Oxford for dissection.- The black flag will be hoisted 
in all zoological establishments." 



AMERICAN BITTERN. 



An American Bittern (Ardea minora Wilson) has been shot 
at Woodhill, near Liskeard, in Cornwall. This bird had only 
been found in Britain on twelve previous occasions. 



THE GREAT BUSTARD. 

The Rev. F. 0. Morris wi-ites to the Times, Feb. 1 : — " I h^tve 
this morning received from the Rev. Edward Durnford, Rector of 
Monxton, near Andover, the following extract from the Scdishury 
Journal. I should imagine that the birds were of the same 
flock spoken of as having been seen in Dorsetshire. 

" ' A great Bustard (Otis tarda) was shot on Monday last on 
the Maddington Manor Farm, by a birdkeeper, named Stephen 
Smith, in the employment of Mr. E. Lywood. The gun was 
loaded with a ' marble,' and the shot was a long one, 1 32 yards ; 
the bird, which was in company with two others, had its wing 
broken, and fell in an oblique direction with great violence to 
the ground, a distance of about 20 yards. One of the survivors, 
shortly afterwards, wheeled round the spot, passing within 16 
yards of Smith, evidently looking for its companion. Mr. Ly- 
wood brought the bird to Salisbury and very kindly presented it 
to the Salisbury and South Wilts Museum ; it is a female, weigh- 
ing T\ lb. only ; the crop was quite empty, and the bird was not 
in good condition, although in beautiful plumage. It measures 
31 inches from the beak to the end of the tail, and 62 inches 
from tip to tip of the wings. Something has been said about 
the difficulty experienced by the bustard in taking wing, but Mr. 
Lywood observed that they rose with ease from the ground, 
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merely stret^ing the neck n]Mraid bclbie taking fl%ht, tkeir 
fligbt being not nnlike tbai of the coriew. It is Teported that 
four busts^s have bees shet lecentlj in Cornwall, and that 
others haye been semi in Bofrsetshire." 

These great birds veed formerly to breed on the Wolds near 
here, and the late Mr. Heniy Woodall, of North Dalton, once 
told me that his fatheivin-law had on one oceaaion shot two near 
there with a right and left shot. 

The latest appearances Ckf the great bastard in Yorkshire that 
I hare heard of were, one, a female, in Bnfforth, near York, on 
the 22nd of February, 1861 (just ten yean since the great storm 
of that date of which we hare this year had, and are still haying, 
the counterpart). It had been seen there since the 24th of the 
ptreyions December. The other was picked up in the sea oiF Bur- 
lington Quay, *' found drowned,'' by some boatmen, in November, 
1864, also, as you may remember, a winter of nnnsnal severity.'* 

The Bev. "Mr. Morris writes fnither, on February 8 : 

"" I had promised a brother magistrate to attend onr Petty 
Sesmons at Fbcklington, and the first business happening to be 
an Excise game case, we had occasiem to refer to some Law books on 
a difficult ^int which occurred, and this led me to notice — which 

1 had never been aware of before — that under the statute 1 and 

2 William IT., cap. 32, sec. 2, bustards are induded as * game,' 
with pheasants, partridges, grouse, hoath or moor game, and 
blackcock, &e. 

*-* It appears, therefore, that the person who shot the one in 
Wiltshire the other day had no right to shoot it unless he had a 
game license, and is liable still to be summoned for the 
offence. The ^season' for their preservation differs from that 
fixed for the protection of other game, extending only from 
the 1st of March to the 1st of September (viz., * between,' not 
' on (Mr between,' these dates). 

" The above-mentioned Fact may not be generally known or 
noticed, but I think it of importance that it should be, for, as I 
incidentally mentioned in my letter in the Times last week, these 
great birds used formerly to breed on our Yorkshire Wold», and 
that not 80 very long ago. So they did also in Norfolk, and 
even so late as 1832 three female birds had nests and eggs at 
Great Massingham. They are twice mentioned in the Household 
and Privy Purse Accounts of the L'Estranges of Hunstanton, 
kept in the reign of Henry YIII. The Eev. Leonard Jenyns, in 
his Ohservmtums on the OrniiTtology of Cktmbridgeshite^ published 
in 1821, mentions that they were formerly plentiful in that 
county, as on Newmarket Heath, &e. Doubtless, also, the like 
was the case on Salisbury Plain, in Wiltshire, and on the Dorset- 
shire Downs. 

" We may feel sure, then, that if the protection which the 
law, it seems, at present extends over them were known and 
enforced, the great bustard would again increase and multiply 
like any other game birds ; and as the one shot recently in Wilt- 
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bhire weighed 19 lb., eyen on that score they ought to be rigidly 
protected. 

** The capercaillie, our largest game bird, weighs but from 
9 lb. or 10 lb. to 13 lb., and only in extreme instances as much as 
1 7 lb. or upwards, and the pheasant only from 2^ lb. to 3 lb. or 
4 lb. The heayiest of which I have any notice are 4 lb. 6 oz., 
4 lb. 8 oz., and 4 lb. 9 oz. 

** Before I knew that the above was the law I could not but in 
Home degree excuse the ignorant person who shot the bustard 
lately recorded, for I thought it a very different case from the 
wanton destruction of small birds of no use to any one, to which 
1 am truly glad to say the gun tax has to a great ext^'nt so 
happily put a stop. The Chancellor of the Exchequer is the 
best friend our British birds have had for many a long day. 

" Otherwise, the shooting of any chance straggler that visit* 
our shores is a grievous and lamentable thing, to be regretted by 
every humane person, and as far as possible put a stop to. The 
letters on the subject you have been good enough to publish, not 
only from myself but from so many other gentlemen, have beyond 
all doubt done much in this direction." 



KABINE MONSTERS. 

Captain Davis has related his being lately attacked by the 
Octopus vulgaris^ or eight-armed cuttle, which, " it is said, will 
nttack a man, and by fixing itself to his body, by suction, so 
that it cannot be removed, destroy him." — {Life in Formandy.) 

Lt.-Colonel Stuart Wortley relates that he has seen an 
octopus behave in a manner somewhat analogous to that de- 
scribed by Captain Davis. " The octopus frequently remains at 
low water in crevices under rocks perfectly dry, and if extracted 
thence and thrown into a pool of water will, after swimming 
round two or three times to seek shelter, leave the water and 
proceed overland to seek such shelter among rocks as he may 
deem advisable. If interrupted in his progress I have seen one 
strike at and seize a stick viciously and with considerable power. 
I have for years made a study of marine life, on the shore and 
in aquaria, and have seen the octopus behave in this manner — 
not once, but a dozen times. The behaviour of the sickly spe- 
cimens in the Crystal Palace aquarium (one was lying dead in a 
corner when I last visited the aquarium) would give little clue 
to their motions when in a healthy and wild state." 

The aquarium at the Crystal Palace contains, with many 
other very interesting objects, several specimens of the poulpe, 
or eight-armed cuttle. Octopus vulgaris^ obtained from the sea 
on the Devonshire and North Wales coasts. This is the animal 
which has been made famous under the names of devil-fish or 
man-sucker, by the sensational descriptions of it in Victor 
Hugo's Guernsey romance. Toilers of the Sea, and in other 
works of imaginative writers. But as Mr. W. A. Lloyd, the 
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Baperintendent of the aquarium, remarks in his protest against 
such exaggerations, **It is but wanton ignorance and yulgarity 
to call the octopus a ' devil-fish/ when it has about it nothing 
diabolical or fishlike. It is simply a mollusc, Tcry high up iu 
the scale of the mollusca, with its viscera and other internal 
organs contained in an egglike sac, which is surmounted by a 
pair of prominent and sometimes staring eyes placed on protu- 
berances ; and below, set on obliquely, is a series of eight stout, 
radiating, tapering arms, provided in all with about 2,000 
round projecting suckers, on the lower surfaces of the arms. 
Such a creature is in itself sufficiently wonderful without being 
invested with fictitious attributes." It is a fact, however, says 
Mr. Uoyd, that these cuttles will, if alarmed, catch hold of" a 
man within their reach in the water, though they cannot grasp 
him out of the water. " The specimens here under my care 
will, if I permit them, as I have done, firmly affix themselves 
to my submei^ed bare hand and arm by the crowds of sucking 
discs beneath each of their long flexible legs, arms, or tentacles, 
and then they will draw themselves on till they get into a con- 
venient position, and give a severe bite with their hard, homy 
pair of beaks or mandibles (not unlike those of a parrot), which 
are placed below, in the centre of the body, at the point whence 
the legs or arms radiate ; but they soon leave go and drop off 
when I raise them above the water's surface. There are no 
cuttles in Sark, where Victor Hugo places his narrative, or 
elsewhere in Britain, so large that even a child could not easily 
kill or disable one of them at one grasp or kick. On the other 
hand, if an enormous hungry cuttle in the tropics, with arms 
measuring, as they sometimes do, from five to fifteen feet long, 
provided with thousands of suckers, each nearly an inch in dia- 
meter, and additionally provided, as many foreign species are, 
with a strong and sharp hook in the centre of each, in order to 
take firmer hold, armed also with a terribly crushing pair of 
beak-like jaws — should such a creature encounter a swimming 
man it would go hard with the man, without any spitefulness 
on the part of the cuttle." 

It seems probable, on the whole, that the common dread of 
these creatures, among the seafaring people of the Channel 
shores, and in the south of Europe, is founded upon some in- 
stances of persons being drowned, or put in danger of drowning, 
by entanglement with their long pliant arms. The eyes are 
blank and expressionless, and are furnished each with a pair of 
greyish lids, one closing downwards from above and the other 
upwards from below, till they meet at the centre of the pupil. 
"At night, or in much shade," says Mr. Lloyd, "the eye is 
wholly uncovered, but in light the lids are separated according 
to the amount of illumination. If it be considerable, the sepa- 
ration is such as only to leave a veiy narrow horizontal slit for 
the creature's vision ; but if very strong, their edges are brought 
into complete contact. These motions of the lids have not the 



190 XmS TXAB-VOOK OF FAcm. 

insUntaBeovB charaeter of tke lid of the hcmaii eye, bnt an 
sluw enough to be seen. The muiner in which the eyelids of 
the octopus constantly vaiy in distanoe from each other when 
the creatnie moTes ^bout, and thus varies the amount of the 
ahade through which it paeaes, is moet interesting to witness. 
For instance, as it begins to enter the shadow of an oTeifaang* 
iag rock in the Ciystal Pidaee aquarium, the lids gradiully 
separate and expose the eye beneath them, and they as gradaally 
close again as the animal emerges into light.** This very in- 
teresting account is quoted from the Illustrated London Ikwt ioi 
Beceml^ 2, I87I9 where the oetopns is engraved. 



SITAXE Bim. 

Two additional cases in Australia have come under notice 
illustrating the efficacy of Professor Halford's remedy for Snake 
Bite. The first occurred on the Bass River, on the Ist of No- 
vember, at about 1 P.X., when a son of Mr. Patrick G-uinlivan, 
aged 1 1 years, was bitten just above the ankle by a snake. The 
punctures of die two poison feings were distinctly visible with a 
little blood flowing from them. A ligature was applied, and 
about half a tumbler of strong s^nrits given in two doses. The 
symptoms increasing in severity, a piece of skin was remoTed 
from over one of the most prominent veins at the bend of the 
elbow, the point of the syringe carefully introduced into the 
vein, and about ton minims of prepared ammonia injected. The 
relief was almost instantaneous. Some time after, the foot being 
very painful below the ligature, this was removed, and additional 
p)i6on entering the circulation, the worst symptoms of snake- 
poisoning returned, viz., total loss of power over the legs, cold 
clammy skin, and almost imperceptible breathing, while an 
occasional fluttering was all that coidd be felt of the pulse. Ten 
more minims were injected into the same vein. In two minutes 
the pulse could be again detected, a slight improvement set in, 
and bj 7 o'clock in the evening the boy was well, and laugh- 
ing as heartily as anyone could wish. The other case occurred 
in Tasmania, and was reported in the Launceston Examiner of 
the 10th of November. A shepherd at Waterhouse was severely 
bitten just below the knee by a large snake. All tho symptoms 
of snake-poisoning set in, but the remedy was applied, and the 
man speedily recovered. He described the sensation caused by 
the injection of the ammonia as that of an electric shock passing 
through his frame. — Melbourne Argus. 



HEBCUIiES AND THE HYDRA. 



Mr. Frank Buckland, writing in Land and Water, says : — 

"In September, 1863, there was a large living Octopus at the 

Zoological G-ardens, Regent's Park. While making an experi- 

ment to see if this animal possessed any electric powers, an idea 
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suddenly struck me that the hydra which Hercules killed was 
simply a huge Octopus, or, as they call him at Folkestone, a 
* man-sucker/ An author who wrote in 1868 thus described 
the hydra : — * A monstrous dragon with whom Hercules strove, 
and, as he struck off one head, or tentation, so two or three others 
rose continuously in the room thereof.' This is just what would 
happen if a man fought with an Octopus, for when the conqueror 
cut off one arm or tentation — mark the word — the Octopus would 
put out another, in its turn to be severed. My idea of Hercules* 
hydra being an Octopus was subsequently strengthened by the 
following letter which I received from the lat« Mr. Fentland : — 
** I have seen a letter from you in which you put forward the 
theory that the drettd hydra which Hercules killed was a great 
' man-sucker.' I can ftdly confirm your view from an exami- 
nation of several Koman terra-cottas in the Campagna and 
Vatican Museums, where the demigod is represented slaying an 
immense Octopus, which is very correctly represented, although 
sometimes with more or fewer arms than in the great cephalopod. 
I think you might see representations of these ornamental tiles 
in Campagna's works on the terra-cottas of his collection, which 
will be found in the library of the British Museum. The 
nearest representation of the living Octopus is in the Oregorian 
Museum at the Vatican, where it forms one of a series of the 
labours of Hercules, and is probably of the time of the Antonines. 
You will see these terra-cottas noticed in Murray's Hand-book of 
Rome: " 

EBLS IN WATER PIPES. 

The pollution of our drinking water (the Lancet remarks) is 
of much more complex origin than is generally known. Before 
entering the various channels of distribution, the water, as it 
leaves the reservoir, passes through a kind of sieve, which is 
thought to keep back non-drinkable ingredients of the gr(»ser 
sort, such as straws or twigs — to say nothing of drowned kittens 
and puppies, which will sometimes find their way into these 
handy receptacles. The meshes of the sieve, however, are by no 
means so fine as to exclude infantine eels, which thread the 
barrier, descend into the channels of distribution, and finally enter 
the water pipes. By this time, thanks to the nutritious qualities 
of the liquid with which London slakes its thirst, the enterpris- 
ing apodian has developed to a considerable bulk, until the pipe 
becomes such a very tight fit that further progress is impracti- 
cable. There it sticks, a case of true embolism, either till the 
impeded water above it causes the pipe to burst, or till death by 
pressure leaves it to decompose and taint the drinking supply of 
some household. This occurrence is much less rare than is 
popularly suspected. We have instances within our knowledge 
in which the gardener of a suburban villa has cut through a pipe 
and the head of an immense eel at the same time — ^thereby dis- 
closing to the puzzled householder the cause of the leakage of 
water above the point of obstniclion. 
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Am American paper, the Montrose BepMioan, oontainB the 
following interesting paragraph on snbternuiean lakes and eyeless 
fiflhes, seeming to show that the eyeless fish is a ** development" 
consequent on change of circunstance. It is well known that 
great trouble and expense have been caused by the sioking 
of a portion of the track of the new Jefferson Railroad where 
it crosses a swamp in Ararat township in this ooimty. It 
has been found that under the swamp is a subterranean pond of 
several acres in extent, and of considerable depth. This pond is 
covered by about six feet in depth of black earth, which supports 
a heavy growth of woods. The trees are mostly soft maple, pine, 
hemlock, and birch, many of them ranging from six inches to three 
feet in diameter. Last fall it was discovered that this subter- 
ranean pond contained many fish of the kind usually found in 
this part of the country — pickerel and " shinere " among others 
— but all without eyes! In the darkness of their subterranesn 
abode tliey have no use for the organ of vision. The Ball Pond, 
about a mile and a half distant, is now " growing over." A con- 
siderable part of it has now become subterranean within the last 
twenty years, and probably before many yeara it will be entirely 
covered like the other. This pond is about twenty acres in 
extent. For some distance firom the shore it is filled with a 
dense growth of water lilies, and these, no doubt, furnish the 
foundation of which the superstructure of ecirth is commenced. 



MIMETIC BESEMBIANCB BETWEEN TWO NOBTH AMBBICAN 

LIBELLULIDJS. 

Mb. M'Lachlan has brought before the notice of the Entomo- 
logical Society an instance of Mimetic Kesemblance between 
two North American Libellulidse. The insects in question were 
known as LibeUtUa pulchellay Drury, and Plathemis trimaxrtdate^ 
De Gear, belonging to different groups. In the former, the sexes 
were nearly similar in appearance ; in the latter, they were dis- 
similar, and the female almost precisely resembled either sex 
of i. ptdchella. Both were common North American species. 
During the discussion that followed, the question was raised of 
the liability or non-liability of dragon-flies to the attacks of birds. 
Mr. F. Smith had seen swallows devouring Agrions, and Mr. 
Briggs had observed a combat in the streets of London between 
a sparrow and a large dragon-fly, in which the latter overcame 
the attacks of the aggressor. It was recommended that Ame- 
rican entomologists should observe the habits of these two 
species, and suggest a reason for the close mimicry existing. 



FOBMIA HBBCUIANEA. 

At the Entomological Society, with reference to Prof. West- 
wood*a exhibition of Forma herculanea, found in the crop of a 
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Teat black woodpecker, said to have been shot near Oxford, 
&. Dunning remarked that, according to information he bad 
eceived, several examples Q)resumabl7 of foreign origin) of this 
»ird were exposed for sale in the London markets at the precise 
ime one was said to have occurred near Oxford. Prof. West- 
70od had information &om Messrs. Kobertson and Jackson that 
t occurred in Devonshire, the former gentleman having repeat- 
»dl J seen it at Clovelly. Mr. F. Smith was informed ti^t thirty 
examples had been recorded as British, and that one in par- 
:icular had been shot bj the grandfather of the present Lord 
Derby. Mr. J. Weir reiterated his belief in the species not being 
British ; and Mr. Bond said that every recorded instance of its 
occurrence had been traced, and found to be fictitious, excepting 
Lord Derby's specimen, concerning which much doubt existed. 
Mr. E. Sheppard could not reconcile the occurrence of a gigantic 
species of ant, not hitherto known as British, in the crop of a 
bird the origin of which was open to doubt, with the idea of the 
former being an addition to the British Fauna. Mr. M'Lachlan 
suggested that Prof. Westwood should visit the locality in which 
the bird was said to have been shot, and search for the ant. The 
discussion ended by Prof. Westwood promising to famish further 
evidence. 

ANTS AT MENTONE. 

Mb. F. Smith has read to the Entomological Society a letter 
from Mr. J. T. Moggridge, with reference to the habits of certain 
species of Ants belonging to the genus Aphenogastes, as observed 
at Mentone at the end of October and beginning of November. 
Mr. Moggridge affirmed that these ants harvested the seeds of 
various plants in chambers, sometimes excavated in solid rock. 
lie had seen them busily engaged in conveying the seeds into 
those chambers, and found that, in most cases, they gnawed off 
the radicle to prevent germination ; but he had also observed 
sprouted seeds being brought out again, as apparently unsuited 
for store purposes. Many of these seeds had their contents 
extracted through a hole on one side, and though he had not 
actually seen the ants feeding upon them, he was inclined to 
believe that the stores were made for the purpose of supplying 
food. 

BGYPTIAN WASP. 

]VIb. Smith has mentioned to the Entomological Society that a 
common Egyptian Wasp, Ehynchium brunneum^ obliterated by 
its nest the inscriptions on the ancient monuments in that 
country ; and he exhibited an example of the same wasp which 
had been found in the folds of the covering of a mummy, show- 
ing that the species had inhabited Egypt for many ages. Mr. 
Smitli further alluded to a passage in Pepys' Diary^ dated in 
May 1 665, in which the writer narrated how he had seen a glass 
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hive where the bees could be seen at work, proTing that observs- 
toiy hires were not a modem intention. 



TiyisBcnoN nr bngiand. 

It is to be feared that frogs are too sensitive for •their own 
happiness. In the Lancet appears a report of a lecture on Ex- 
perimental Physiology by William Batnerford, M.D., F.E.S.E., 
during the delivery of which he exhibited certain interesting 
experiments. " Observe this frog/* said the lecturer ; *• it is 
regarding our manoBuvres with a somewhat lively air. Now and 
then it gives a jump. What the precise object of its leaps may 
be I dare not pretend to say ; but probably it regards us with 
some apprehension and desires to escape." The frog had some 
slight reason for apprehension, for the lecturer proceeded:— "I 
touch one of its toes, and you see it resents the molestation in a 
very decided manner. Why does it so struggle to get away when 
I pmch its toes ? Doubtless you will say because it feels the 
pinch and would rather not have it repeated. I now behead the 

animal with the aid of a sharp chisel The headless 

trunk lies as though it were dead. The spinal cord seems to be 
suffering from shock. Probably, however, it will soon recover 
from this Observe that the animal has now spon- 
taneously drawn up its legs and arms, and it is sitting with its 
neck erect just as if it had not lost its head at all. I pinch its toes, 
and you see the leg is at once thrust out as if to spurn away the 
offending instrument. Does it still feel, and is the motion still 
the result of the volition ?" That the frog did feel there appears 
to be no doubt, for Mr. Rutherford related that, having once 
decapitated a frog, the animal suddenly bounded firom the table. 
He then returned to the animal immediately under observation, 
pinched its foot again, the frog again "resenting the stimulation." 
He then thrust a needle down the spiral cord. " The limbs are 

now flaccid We may wait as long as we please, 

but a pinch of the toes will never again cause the limbs of this 
animal to move." This frog being done for, the lecturer con- 
tinued :—" I take another frog. In this case I open the cranium 
and remove the brain and medulla oblongata. ... I thrust 
a pin through the nose and hang the animal thereby to a support 
so that it can move its pendant legs without any difficulty. . . 

I gently pinch the toes The leg of the same side 

is pulled up I pinch the same toes more severely. 

. . . . Both legs are thrown into motion." Having thus 
clearly proved that the wretched animal could suffer acutely, Mr. 
Rutherford observed : — " The cutaneous nerves of the frog are 
extremely sensitive to acids ; so I put a drop of acetic acid on 
the outside of one knee. This, you see, gives rise to most violent 
movements both of arms and legs, and notice particularly that 
the animal is using the toes of the leg on the same side for the 
purpoBe of rubbing the irritated s^t. . . . I dip the whole 
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each other ; that the process of chalk formation is still heing 
actively continued by countless myriads of globigerinae ; and 
that the differences in temperature and density between equa- 
torial and polar water are sufficient to maintain a constant in- 
terchange of both, by which various deep and superficial currents 
may be explaitied, and by which the rigour of northern climates 
is perceptibly modified in certain places. The statements con- 
tained in these few sentences are sufficient to invalidate the data 
on which many conclusions about the periods of geological time 
and the nature of geological formations have been based ; and 
they open out altogether new views with regard to many of the 
chief problems of biology. They rest, at present, upon obser- 
vations neither sufficiently numerous nor made over a sufficiently 
extended area to be beyond the reach of doubt, and the influence 
of the Royal Society has induced the Admiralty to take up a 
similar line of research, with a view to its complete prosecution. 
For this purpose it is now announced that an expedition will be 
equipped next year, to be absent four years, and during that 
time to carry on deep-sea dredging and deep-sea temperature 
soundings, in every part of the ocean from which it is thought 
tliat valuable knowledge may be gained. — Abridged from the 
Times. 

THE YOUNG HIPPOPOTAMUS. — Note to p. 186. 

It may interest readers to learn that, in conjunction with Mr. 
Clark, the superintendent of the University Museum, and Mr. 
Anningson, I have made a careful examination of the Young 
Hippopotamus, which was received here from the Zoological 
Gardens on the day after it died, and have found no disease. All 
the organs were well developed and healthy. It would seem, 
therefore, that the animal was a victim to the influences of civili- 
zation, which had so far blunted the natural instincts and powers 
of self-preservation as to render mother and daughter unable to 
carry out between them the combinations requisite for the neces 
sary prqcess of nursing. The same difficulty is, we know, ex- 
perienced in the case of some of our domestic animals, but in 
them the ferocity of the mother is not sufficient to prevent the 
timely aid of man, which is often needed to place the infant at 
the breast. This report of the examination and view of the cause 
of death is, on the whole, encouraging to the conservators of the 
gardens to persevere in their attempts to breed and rear these 
and other simUar animals. On another occasion the arrange- 
ments should be made for an earlier capture of the infant, so as 
to bring it up by hand, which may probably be accomplished 
with success. — G. M. Humphrey, Professor of Anatomy. The 
Museum of Anatomy, Cambridge, Jan. 25, 1^12.— From the Thnes. 
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BOTANY. 

BOTAXT OF THE ATLAB RANGE. 

A PAPER which has been read to the British Association ' On 
the Ascent of the Atlas Bange,* bj Br. J. D. Hooker, 
vivs, as might be expected, remarkably interesting and in- 
srructive. Dr. Hookers main object was to investigate tbe 
botanical features of the Atlas range, but he was able also to 
afford us geographical information of considerable importance. 
In obtaining, through Sir J. Drummond Hay s great influence 
with the Sultan of Morocco, permission to visit the whole range 
of tho Atlas from a point to the eastward of the city westward 
ti> the ocean, Dr. Hooker was obliged to psomise to confine him- 
Hf'lf to collecting plants for the royal gardens, and to practising 
aH a Hakim, so that he was unable to take any exact topo- 
graphical observations. He, however, reached the crest of the 
main range, visible from the city of Morocco, which has long had 
tho repute of being the loftiest of the whole great Atlas chain. 
The mountains present, as seen from Morocco city, a long ridge, 
apparently of tolerably uniform height— about 13,000 ft.— 
throughout its whole length, steep and rocky in the upper regions, 
^vith long streaks of snow descending in deep steep guUeys. But 
it offers no snow-capped peaks or slopes of any extent, nor 
glacit'rs, and tho loftiest point of the jagged sky-line is not 
snowetl at all. The scenery is rather pretty than grand, the 
climate is temperate, while the people inhabiting the native 
villages an* generally very poor, owing to the iniquitous imposts 
levied by the government and chiefs, who punish inability to 
pay by devastating crops and burning houses. The botanical 
value of Dr. Hooker's paper was even greater than its geogra- 
phical importance — supposing we separate the sciences in the 
manner wished for by some people — but this paper affords an 
excellent illustration in favour of Col. Yule's argument, which 
has been already quoted. The botanical and geographical fea- 
tures of the paper are so intertwined as to be practically in- 
separable — divert either of the other's aid, and it will lose half 
its value. Dr. Hooker saw no forest in any part of the range, 
the sole remains of the primeval woods being clumps of brush- 
wood and isolated stumps of oak, juniper, carob, and ash. A 
ragged belt of starved oaks marks the limit of the former forests, 
occupying the very steep extremities of the spurs, at 8,000 to 
9,000 ft. elevation. Notwithstanding the low altitude of the 
snow patches, the climate appears to be very dry, but Dr. Hooker 
found the temperature of Morocco far cooler than Spain, Italy, 
or Algeria at the same season. Ferns are extremely scarce, and 
low prickly herbs and shrubs prevail. Dr. Hooker was forced 
to the conclusion that these mountains, for their height and 
position, are the most barren he ever visited. Even moss and 
lichens were extremely poor and rare, compared with what other 
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lilpine and sub-alpine regions present. The only ferns are those 
of dry climates, and the plants typical of the region are for the 
most part members of large and widely distribated genera. 

Dr. Hooker's paper has added considerably to our geographi- 
cal information, and by his investigation, as Dr. Cleghorn 
observed in the discussion, a great desideratum of botanical 
knowledge has been obtained. — Athenaum. 



THE INK-PLANT. 

Thebe is a plant in New G-ranada which, if our ink-makers 
could onlylgrow in sufficient quantity in this country, would be a 
fortune to them. The plant in question (Coriaria thymifolia) 
is commonly known as the Ink-plant, and it is simply the juice 
that is useid, without any pieparation. Its properties seem, 
according to a tradition in the country, to have been discovered 
during the Spanish administration. A number of written docu- 
ments destined for the mother country were embarked in a 
vessel, and transmitted round the Cape. The voyage was 
unusually tempestuous, and the documents got wetted with salt 
water ; those written with common ink became nearly ille^ble, 
whereas those written with " chanchi " (the name of the juice) 
remained unaltered. A decree was therefore issued that all 
government communications should in future be written with the 
vegetable juice. The ink is of a reddish colour when freshly 
written, becoming perfectly black after a few hours, and it has the 
recommendation of not corroding a steel pen so readily as ordinary 
ink. — Nature. 

JAPANESE SILK. 

Sib Habbt Pabkes has forwarded to the Foreign Office a short 
report by Mr. Adams on the present condition of sericulture in 
Japan, and on the causes of the marked deterioration in the 
quality of Japanese Silk during the last few years. This deteri- 
oration is attributed in some measure to the hasty and imperfect 
system of reeling now practised by the natives, but still more to 
the excessive export of silkworms' eggs to France and Italy — a 
trade which has assumed very great proportions in consequence 
of the dearth of good seed in those countries, owing to the pre- 
valence of the disease called pebrine. Mr. Adams is clearly of 
opinion that the high prices paid by foreigners for these eggs have 
prevented native breeders of the worm for silk from purchasing, 
as formerly, first-rate native seed year after year. They have, 
therefore, been obliged to content themselves with the inferior 
seed of their own localities, and hence the silk produced has de- 
teriorated. Mr. Adams also shows that this excessive production 
of seed has been the cause of the increase of the parasite called 
uji by the Japanese, and that there is evidence Of an increase in 
the amount of pebrine, which may in the future become a very 
serious matter. There seems to be good reason to hope that 
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pebrine is moderating in Europe, and consequently less seed vill 
probably be required in future years from Japan. Mr. Ad&mB 
says : — ** Beyond disseminating information among the people ob 
the causes of the deterioration of their silk, I do not see what 
action can be taken beneficially. I am convinoed that interference 
on the pirt of the Government would be more likely to do hsrm 
than good. The Japanese must come to see themselves what is 
best for their own interest ; and if they find that the foreign 
merchant refuses to give large prices for their inferior silk, and 
that the demand for their eggs becomes less, while the prices 
offered for them diminish, they will surely be ready to adopt those 
changes which are manifestly required to restore the silk industry 
to its former level." 

A committee on the subject was appointed at the meeting on 
the 14th of April of members of the Yokohama General Chamber 
of Commerce interested in the silk trade. The report of the 
committee, which is signed by five well-known silk inspectors of 
different nationalities — ^Messrs. Jaquemot, Scheidt, White, Barthe, 
and Le Mare — concurs with Mr. Adams's last report in designating 
as one of the causes of the growing deterioration of Japanese 
silk the excessive export of silkworms' eggs ; it also enumerates 
other causes, such as bad and hasty reeling, reeling too fine, 
reeling foul silk and silk from double cocoons, &c. ; and it pro- 
poses a series of recommendations for adoption by the native 
roolers and silk dealers, in order to restore the quality of the silk 
to its former excellence. Repeated attempts have been made to im- 
prove the production of silk in Japan, but no real progress has been 
made. The committee wish to make a last appeal to the native 
rcelers and traders, warning them that a dislike for fine Japan silk 
has spread throufjhout Europe, and that unless these recommenda- 
tions are earnestly carried into effect the markets of Europe will 
soon be shut against them, and the silk trade, which ought to be 
a source of profit and wealth to both Japanese and foreigners, 
will gradually be ruined. This report was discussed at a meet- 
ing of the Chamber held on the 8th of May, and met with much 
opposition from those members who are mainly interested in the 
export of eggs. The result was that the report was adopted by 
a narrow majority of three, and that propositions that the foreign 
representatives should be requested to forward the report to the 
J:ipanese authorities, and that it should be translated and cir- 
culated through the interior by means of the silk dealers of 
Yokohama, and by the Daimios and other officers in the silk 
districts, were also carried. 



VEGBTABLE PABCHMENT. 

The common method of preparing this exceedingly useful 
material requires much care aud ex^TvetiQ,^ cro. >i}Ckft -^^ c$C the 
operator, and only gives satisiActoTy Te8V3Xx»^\i«v\. ^i}cv^ «fcc^\wg^Qjl 
the sulphuric acid and length oi t\i© ^toc©^*\^ ^cevaaX^Xl "e.^^*^- 
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tioned to the substance and texture of the tmsized paper to be 
dipped. Mr. CoUn Campbell has made a modification of this 
process, which promises many advantages. Before treating the 
paper with sulphuric acid, he dips it in a strong solution of alum, 
and dries it thoroughly. When paper thus prepared is passed 
through concentrated sulphuric acid it is converted into parch- 
ment paper just as before, but the presence of the alum prevents 
the action of the acid from being so rapid as before, and therefore 
renders the whole operation much more manageable. Paper 
which has been printed on can also be converted into vegetable 
patrchment if treated in this way. The author also proposes to 
make parchment paper in endless lengths, by connecting the 
alum and sulphuric acid bath with the paper machine. — Dingier 
Polytechnic Jommal. 



UNITED STATES COTTON. 

The cultivation of Cotton in the United States commenced 
with this cenrury, and it rose from 400,000 bales in 1820 to 
■6,000,000 in 1859 and 1861, the two most productive years. 
The price fell during the same period from 50c. to 10c. a pound. 
Since the end of the civil war cotton cultivation has rapidly in- 
creased, and it is estimated that the quantity gathered during 
the past season will reach 4,000,000 bales, an amount which has 
only been surpassed in 1859 and 1861. But the war between 
France and Germany has influenced the price in a most disas- 
trous manner, and cotton which a year ago sold for 25c. a pound, 
now obtains only 16c. — Journal of the Society of Arts. 



BRITISH COLUMBIAN TBEE. 

The Vancouver Island Standard states that the largest Douglas 
pine known to exist on that island is one near Mr. Eichardson's 
kouse, Chemainis prairie, on the edge of the trail, and not far 
from. Cheraainis river. It is 61 feet in circumference, or about 
16 feet in diameter, and about 160 feet high. Originally it was 
at least 60 foet higher, but the top has been broken off either by 
lightning or storm. It is a monster, and need not be ashamed 
of its proportions were it among the gigantic trees in the famous 
Calaveras grove. Two gentlemen who recently visited it chris- 
tened it " The Old Guardsman ; " it must have been standing 
guard centuries befdre any of the trees around it. 



BOTANICAL GABDENS IN EUEOPE. 



The first botanical garden established in Europe was created 
in Padua, in 1645 ; the second was the one of Pisa. Those of 
Lejd©72 and ofLeipsic date respectively in 15*11 axv^ W^'^. Tt!L<b 

frarden of MontpeUier was founded in 159S •, t\v?NX) o^ Qc\^^^^\i. vcs. 

J 60^; the one of Strasbourg, in 1620 ; oi A\ioT,m \^'Lb\ ^i 
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Jena, in 1629. The " Jardin des Plantes" of Paris was esta- 
blished in 1626 ; that of Upsala in 1627 ; of Madrid in 1763, and 
of Coimbra in 1773. At the end of the 18th eentaiy thew 
were already, according to G^esner, more than 1,600 establish- 
ments of the kind. England began later, for the OxfopdChLiden 
was only founded in 1632, and long remained the only one of 
the kind in the United Kingdom. 

The Jardin des Plantes and the Jafdin d'Acclimatation are 
empty. The animals hare all been killed and sold at faney 
prices. Two young elephASts were sold at 27,000f. to a butcher, 
who has made a speeiality of such game. The skin was at once 
sold for 4,000f. ; the feet, trunk, and other parts sold enormously 
dear. The kangaroos and deer of all kinds, cassowary, wild 
geese, ducks, pheasants, &c., all passed away long since. Th» 
Parisians have had the opportuni^ of tasting bear hams, camel 
hump, seal flesh, eagle, paziot, and I know not how many 
other strange birds and beasts. "Csmfj eats like ¥eal," saya 
one, "seal like lamb, and bear like pig." "Why do you not 
eat monkey ? " says another, " for monkeys imitate everything.'* 



MIMICRT IN PLANTS. 

Mr. W. W. T. Dybr has read to the British Association a 
paper " On so-called Mimicry in Plants." Tne author said, " In 
all large natural families of plants there is a more or less dis- 
tinctly observable general habit or focus, easily recognisable by 
the practised botanist, but not always as easily to be expressed 
in words. The existence of such a general habit in Leguminous 
and Composite plants is familiar to everyone. What have 
been hitherto spoken of as mimetic plants are simply cases where 
a plant belonging to one family puts on the habit characteristic 
of another. This is entirely different from mimicry among ani- 
mals, inasmuch as the resembling plants are hardly ever found 
with those they resemble, but more usually in widely different 
Tpgions. Mutisia speciosa, from western South America, a Com- 
posite, has a scardent leguminous habit, closely agreeii^ with 
that of Lathyrus maritimus of the European shores. In the 
same way, three different genera of ferns have species (found in 
distant parts of the world) indistinguishable in a barren state. 
The term Mimicry seems objectionable in these cases, and I 
propose Pseudomorphism as a substitute. As to the cause of 
the phenomenon, I can only suggest that the influence of similar 
external circumstances moulds plants into the similar form most 
advantageous to them. An illustration is afforded by the closely 
resembling bud scales which are found in widely separated 
natural orders of deciduous trees as modifications of stipules. I 
do not, however, think that the moulding influence need always 
he the same. I believe t\iat d\Se»teii\. e-xX-etiia^ vi^civv^cvNjvQws. may 
produce the same result-, in t\i\8 xea^ee^. \X^«^ tsv^^j \iSi ^-s^<5^ 
dnalogouB, Several identical p\a.n\.a ax^ iwm^ ^^^"^^ ^^^^^^t'^ 



SATUBAL HiaiOEr. — BOTAsr. 



ciimatti ; the tolsmnce of either anfaToarBible conditioo 
4 them the advaotAge over lew elasticallj constituted plants, 
the two ure therefore annlogous in their effect." 



f^BitEBS long held the nolJon that the presence of the barbeny 
'trherii vulgaris) in their hedges was prejudicial to the wheat 
ips in the adjacfOt fields. As there seemed on the surface no 
.rid reason for this, botaniala anci scientific men amnted the 
>tioii. Thnt the fnngua so common on the berberis (Mcidmrn 
Tberidis) should have anything to do with the Uredo rubiga of 
IB wttest, or witb Um pDnciuia, mnmrrd too absurd a uotioD to 
e at all credible. Nevertheless, chauees as stcoage do occur in 
'ther cases, and the forms und stages through which some of the 
ungi pass should at least lend ns to give a fair bearing even lo 
ihe enunciation of the moat startling nutione, provided they are 

placing some coofldence in their judgment. Few things in nature, 
for instance, can bo more unlike than the fleshy orange-coloured 
funpiB 80 often found on the savin {Pvdisona juniperi sabina), 
and the small crisp flsek-like fungus which appears on the leaves 
of paars {Raelelia cuTicetlataj, yet it was shown by Professor 
Oersted, of Copenhagen, that the one is but a form of the other. 
Tlie Danish professur, as we have previouslf recorded, proved 
this by inocutiting the pear with the fungus of the sarin. Na- 
turally the statement was received with incredulity, and reqoireH 
tile concurrent Ifstimony of many witnoBses before it can be 
definitely accepted. Oni' such witness ia M. Boze, who repeated 
Oersted's experiments with succees. Last May we had ao op- 
portunity of seeing in Paris another case of the aame nature, in 
which the French botanist just named had succeeded in inducing 
the presence on the hawthorn of Raattlia (lecidiuin) lacerafa by 
placing on the young shoots the minute spores of another fleshy 
fungus commnnlj found on the juniper, vii., Poduoma clavaria- 
forme.— Gardener' a Chronicle. 



i<i 



-i'07ery has been made in America — name 
.1 i;cowth and life lies in blue or violetgla.' 
discovered this secret has given it to I 
l.t, in which ho tells the results of hi? <■■ 
. blue glass in a grapery in five months li' 
■mi (5 ft. He next tried the off'ect of ri- 
A found it answered admirably. Threr 
roofed with glass of this hue increased 
!, acd a barrow pig reached au olarmin 
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of obesity, even more rapidly than the sows. He then experi- 
mented on an Alderney bnll calf just born and apparently dying. 
Under 'the influence of this coloured glass the calf revived in a 
few hours, took to feeding with great vivacity, began to grow 
next day, and was ** full-grown in four months." By roofing 
our houses with violet-coloured glass "we can produce in the 
tempcnite regions the early maturity of the tropics, and develope 
in the young a generation, physically and intellectually, which 
will become a marval to mankind." 



SEVTVAL OF FRUIT TBEES. 

Geobor B. Wood, M.D., reiterates the arguments urged as to 
the benefit arising from the copious use of potassa salts in the 
miinuros applied to fruit trees. This experience bears out the 
view that the manure should be in accordance with the chemical 
composition of the plant to be recruited by it. The form in 
which he prefers to apply the salt is in that of ashes of plants 
which contain a lai^e perc*»ntage of it, such as potato stems, 
beans, &c., which contain as much as five per cent. In the 
autumn of 1869 he dug round the stems of half the trees in an 
old orchard, which had not borne fruit for five or six years, to 
the depth of five inches, and filled up the space with about half 
a bushel of fresh ashes. In the following spring and summer a 
dividing line might have been drawn between the two sections 
of the orchard, the trees which had been treated with ashes 
being forward and full in both leaf and blossom, and subsequently 
presenting a still more marked contrast as the autumn came on 
and they were loaded with apples, while the other trees remained 
barren. Exceedingly favourable results were also obtained when 
aged poach and plum trees were treated in a similar manner. 
Crude potash may also be used, but care must be taken that it is 
sufficiently diluted before it is applied. — Amer. Phil. Soc., PhUa- 
delphla. 

VENTILATION OF PLANT-HOUSES. 

The most simple plan, says a Correspondent of the Utotts 
Guardian, is to carry a fresl\-air drain communicating with the 
external air beneath the hot -water pipes, with openings every 
few feet to allow the air to pass into the house, the hot -water 
pipes having troughs upon them to hold water for evaporation. 
Another plan, which cannot be surpassed for vineries or forcing- 
houses of any kind, is to carry drains formed of 6-in. common 
socket drain-pipes, and 4 ft. apart, from the front to the back of 
the border, terminating beneath the heating apparatus. This 
we did thirty years ago with perfect success. First, the return- 
pipes of the heating apparatus were laid in a cement trough 6 in. 
deep, which could be filled with water for evaporation or not as 
the exigencies of cultivation might render it necessary. In front 
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of the pipes, beneath the platform upon which the plants stood, 
was a curtain of coarse woollen netting, through which the heated ' 
air passed into the house, and as the cold-air drain terminated 
behind the trough in which the pipes were laid, it was impossible 
that air could pass among the plants until attempered to their 
requirements. Nothing could be more satisfactory than this. 
Of course with all arrangements for admitting fresh air, 
there must be a corresponding outlet. In some cases *' the 
chink of air " in the roof may bo sufficient for the purpose, 
except when the day is sunny, but in any extreme it is. only 
necessary to place a light framework of wood before each venti- 
lator, which, covered with fine woollen netting, will check the 
ingress of cold air, and regulate the egress of warm. 



BBETBOOT IN ITALY. 

The Italian Government is greatly interested in the introduc- 
tion of this industry into Italy ; and during last year one of the 
Ministers of Public Works visited all the sugar manufacturing 
districts of Germany, France, Belgium, and Austria, with the 
view to learn how this industry was carried out in those nations 
and, in short, to study the various exigences connected with the 
manufacture of beetroot sugar. There have also been various 
societies formed in Italy to further the progress of this important 
industry. A society of this kind has recently been established 
in Turin, the object of which is to introduce the manufacture of 
sugar; and similar associations with analogous ends in view 
have been formed at C^sa (in Tuscany), Ki6ti, and other places. 
The beetroot which has been yet produced in Italy has been 
proved to possess great saccharine richness, and is in every way 
suitable for the purpose to which it is to be devoted. In order, 
also, to stimulate the cultivation of this industry, it is stated 
that the Italian Government has concluded an arrangement by 
which the manufacture of beetroot sugar in Italy is practically 
monopolised, the Government having already promised a privi- 
lege for 25 years, and granting complete exemption from duty 
and other advantages, even the partial prohibition of the entrance 
of foreign sugar into the country. It may be mintioned that 
Itiily has only recently given attention to the cultivation of beet- 
root sugar. In the year 1868 a gentleman named Montanari, a 
proprietor in the Pontifical States, made some attempts to culti- 
vate beetroot, which resulted most successfully, the roots yield- 
ing, upon analysis, undoubted saccharine properties. The Papal 
Government granted great privileges to M. Montanari, and it is 
stated on good authority that the Italian Gt)vemment, having 
annexed the States of the Pope, is inclined to confirm these pri- 
vileges, but only so far as the Papal States are concerned. From 
this and other circumstances it will be seen that the manufacture 
of beetroot sugar in Italy is likely to become an industry of 
great importance. — Times. 
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THE mCBOSCOPK IN OBOIX)OT. 

Since Mr. Sorby drew attention to the importance of examining 
the structure of rocks bj the aid of the microscope, the practice 
has been steadily extending itself. Prof. G-eikie, Mr. J. A. 
Phillips, and others in this country, have made good use of the 
instrument, and we find M. G. Tschermak communicating to the 
Academy of Sciences of Vienna the researches of M. J. Niedi- 
wiodzkyon the microscopic constitution of the igneous recks of 
Aden, consisting of obsidian trachyte and basalt. 



PHOSPHATE OF LDfB. 

The Tnstitut of November gives a full account of M. Dumas, 
on the deposits of phosphate of lime discovered in 1865 by M. 
PoumarMe. These deposits are now attracting much attention, 
and works are commenced upon them with the object of supplying 
the agriculturists with a valuable manure. These phosphates 
give, by analysis, 32 62 per cent of phosphoric acid. — Athemeum. 



NATURAL GAS LIGHTING. 

TnK Iron AgCy U.S., gives an interesting account of the gas- 
wells of Erie. The average depth of the wells sunk is 600 feet, 
and tlicy yield from 10,000 to 30,000 cubic feet of gas a day. In 
the manufactories of the city this natural gas is burnt without 
any other fuel for raising steam, and in many private houses no 
other fire is employed. The City of Erie Gas Company have a 
well pouring 24,000 cubic feet of gas a day into their gasholder; 
this, mixed with 12.000 feet of ordinary coal-gas, furnishes the 
supply for illuminating the town. 



THE YELLOWSTONE VALLEY. 

Peofessob Hayden, who has been engaged for four years on 
a geological survey of the United States' territories, has returned 
to Washington, and will proceed to prepare his annual report, 
which will include the survey of the famous Yellowstone Valley. 
The expedition to that valley left Utah in Juno, and explored a 
belt of country to Fort Ellis, Montana, proceeding then into the 
Valley of the Yellowstone. Professor Henry, secretary of the 
Smithsonian Institution, has received a letter from Mr. Elliott, 
the artist who accompanied the expedition, giving an account of 
the " Great Cnnon," a huge basaltic fissure or rent in the earth, 
beginning at Tower Creek, and ending at the foot of the Lower 
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Falls of the Yellowstone. Hence, it is 25 or 30 miles long. Tha 
canon varies from 1,000 to 2,000 feet in depth, and along its 
bottom the river whirls with immense velocity, appearing from 
above "now a blue and now a snowy riband." The attrition 
of the stream for ages has worn the sides of the chasm into 
strange shapes of " towers, points, and pinnacles," and these are 
** gaily painted by the waters of the numberless warm and hot 
springs which ooze out from the fissures into a variety of tints 
and tones, dazzling white, intense red, purple, saffiron, yellow, 
&C., and fairly bewildering the eye, at first, by their singularity 
and grandeur." The canon is moreover fringed in some places 
with rows of basaltic pillars, quite regular in form, from 20 ft. to 
30 ft. high, and standing, without crack or fiaw, in regular tiers 
one above the other. The great Falls are more imposing still. 
They are a " broad, evenly deep sheet of clear ice water, leaping 
down at one bound 460 ft." Unbroken by any point or division, 
they rush over the ledge, a vast curtain, as of swift, foaming lace. 
These are the Lower Falls, the Upper being just the height of 
Niagara, or 150 feet, and but half a mile distant from the other. 
Thus, within that short space the stream makes a descent of 
600 feet. But the chief marvel of this section would seem to be 
the " Geysers of the Firehole Basin." These are the headwaters 
of the Madison, and in magnitude and extent of area reduce the 
famous boiling springs of Iceland to complete insignificance. 
Mr. Elliott writes : — " I have stood by a crater, and have seen a 
column of hot (boiling) water 6 feet in diameter ascend with a 
single bound, vertically, to a height of 200 feet— pause there 
for an instant, and fall to its silicified basin in a thousand 
water streams, and a million prismatic drops. This was repeated 
ten or fifteen minutes ; then all would be quiet ; the water of the 
cistern became as still as that of a mill-pond, and apparently as 
inactive. This geyser, which is one of many, we named the 
Grand. It plays at irregular intervals of twenty-four to thirty- 
hours, for from ten to twenty minutes. Another, named by Doane 
* Old Faithful,* plays at intervals of only an hour apart, throw- 
ing up an immense steady column to an elevation of 150 ft." 
There are fifty geysers, and over a thousand boiling springs, ac- 
cording to this authority, within 50 miles of each other, and it is 
evident that these objects must rank among the wonders of nature. 



THE OIACIAL EPOCH OF GEOLOGY. 

There has been read to the Geological Society a paper *'0n 
the probable Cause, Date, and Duration of the Glacial Epoch of 
Geology," by Lieut.-Col. Drayson, K.A. In this paper the 
author started from the fact that the pole of the ecliptic could 
not be the centre of polar motion, as the pole varied its distance 
from that centre. He indicated the curve which the pole did 
trace, and this curve was such as to give for the date 13,000 b.c, 
a climate very cold in winter and very hot in summer for each 
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bemipphore. The duration of the glacial epoch he fixed at about 
16,000 yenTB. The calculations insulting from this moTement 
weru stated to agree accurately with obserration. 



QUATEBMABT MAMMALIA AUD THB GLACIAL FIBIOD. 

Mu. Dawkinb has read to the British Association a paper " On 
the lit'lation of the Quaternary Mammalia to the Glacial Period," 
^iviii^ a clear outline of a very puzzling question. He divided 
thcsi! inainmalia into five distinct groups, the first of which con- 
8ist8 of those now living in the temperate regions of Europe and 
America, among which the more important were the grizzly besr, 
tiie lynx, tlio bison, and the wild boar. The second group com- 
\)T']fioa those animals which are now restricted to cold regions— 
the glutton, the reindeer, the musk sheep, and the tailless hare. 
They constitute the Arctic division of Quaternary mammalia, 
and imply the former prevalence in England of a cold climate. 
The third group, on the other hand, consisting of those animals 
M'hich are now only found in hot regions, buch as hippopotamus, 
&e , gives evidence of a warm climate. Mr. Dawkins believed 
that the only mode of reconciling the apparent discrepancy of 
this evidence with that fUmished by the preceding group, was to 
sui)])oso that at the time these animals lived the winter cold and 
summer boat were strongly contrasted ; so that in summer the 
animals which are now confined to warm regions found their waj 
northward, while in the winter time the Arctic forms travelled 
southwards. The fourth group consists of the extinct forms... the 
cave-bear, the mammoth, &c. ; and the fifth group embraceg 
those animals whose remains occur both in Pliocene and Quater- 
nary deposits. The interest centred more especially in the 
Arctic group ; and the author thought there could be no doubt 
that the animals belonging to this group were in occupation of 
those areas in Britain whore their remains are now met with, at 
a tinuj when glaciers and snow-fields covered the higher levels of 
the country. This period might bo referred to the latest sojoom 
of the glaciers in our country. 

In the discussion that followed, Mr. J. Geikie remarked that, 
from the evidence supplied by the drift-beds of Scotlanii. it was 
not unlikely that some of the English deposits containinc Arctic 
nmnimalian remains might yet have to be classed with the oKer 
period of glaciation, namely, that of the lower boulder-clay. He 
showed that during the great glacial epoch there had been several 
oscillations of climate, the less Arctic periods being represented 
by fresh-water beds with mammalian remains, such as Bos primo- 
yenius, the reindeer, &c. 



SOUTH AFRlCiL'S "DlK'SlO'SIi FIELDS. 

Mr, R. Vause stiites, latest finds Toio:tTed vo ^ V'5!c^\vv^\^si^s. 
made in the Cape Colony pxopor mg " sewirA ^\.Q\i^^ ^^^s^^^xa 
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50 carats and smaller, of inferior quality." These finds were on 
tlie farm belonging to a boer named Prieska, on the banks of the 
Orange river. Other finds were at the same time reported from 
Kenshooght, 20 miles higher up that stream. Mr. Vause adds 
that he has received a note from Mr. Streeter, the jeweller, of 
37, Conduit Street, in reference to his remarks on the so-called 
diamond matrix in his possession, and which consists of a 
number of diamonds cemented together en masse. Under the 
microscope it is most interesting, and as a unique formation 
nndoubtedly affords ample scope for scientific investigation. 

Mr. Harry Emanuel, of New Bond Street, has communicated 
to the Times the following, in correction of the erroneous notion 
that the product of the Cape of Good Hope mines must cause 
great decrease in the value of diamonds : — 

" It has been computed that the yearly average yield of the 
Brazilian mines is something like 800,000 yearly, and that of 
the Indian, Borneo, and Australian from 150,000/. to 200,000/. 
value, so assuming for a moment that the value of the total 
annual yield from the Cape mines to be as stated in your article, 
200,000/., we should arrive at the conclusion that the Cape has 
only sent us in one year the same amount as the other places 
collectively supply in two or three months. 

" As a matter of fact, however, the valuation fixed on the dia- 
monds sent from the Cape has been considerably in excess both 
of their worth and of the amount for which they have been sold. 
Unfortunately, also, the quality of the yield, being in most cases 
inferior to that of India and Brazil, the new discovery has as yet 
had no infiuence at all on the prices of the ordinary sizes in use." 

Messrs. Williams & Hill have also communicated the fol- 
lowing : — 

" The majority of the specimens of South African diamonds 
which we have seen have been most inferior in quality, and 
simply of value for stone-cutting, engraving, and other purposes ; 
doubtless there may have been many fine diamonds found, but 
what have they realised ? Not low prices, but, on the contrary, 
higher prices than ever, and, we say it advisedly, and without 
fear of contradiction, that to-day fine diamonds are more scarce 
and more valuable than ever. We, and all diamond merchants, 
are giving a higher price for all fine gems than has ever been 
given before at any period upon record— buying back jewels sold 
many years since at much more than they were sold for ; and at 
every public sale it is a well-known fact that there is greater 
competition than ever for fine gems. Small double-cut white 
brilliants are fetching to-day 11/. per carat, and a fine spread 
carat stone 25/. cash. Who can assert that diamonds are cheaper, 
or plentiful, when such is the case ? And expensive as diamonds 
were in 1861, they were then not so high in price as at this 
time." 
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GOLD FIELDS OF TICTOBIA. 

Australian papers report that the gold-mining interest of 
Victoria has, in the month following the despatch of the July 
mail, been rather devoid of incidents of specii^ interest ; bnt the 
work has been pursued with steady success in all the Tarions 
gold districts of the colony. Ballarat, the metropolitan goldfield, 
has certainly not recovered from the dulness and stagnation into 
which it has fallen during the last year or two ; bat the mag- 
nificent gold-bearing quartz-reefs of Sandhurst and the general 
Srosperity of other mining districts compensate fully for the 
iminished yields of Ballarat. Even on Ballarat two matters 
have lately occurred which afford well-grounded hope that the 
yields thence will be increased before long. One of those 
matters is the new system, or rather a return to the old system, 
of co-operative mining, many of the working miners having 
banded themselves together in compaines to prospect ground not 
hitherto worked, though always held to be auriferous, and also 
to mine in ground only partially operated on in former yean, 
when the inefficient apparatus of those times was not sufficient 
to cope with the difficulties met with. The other matter referred 
to is the great attention being paid to what are termed the Dead 
Horse Ranges, where there are some 30 or 40 square miles of 
gold-bearing quartz-reefs, which in some places are as much as 
18 ft. thick. All these reefs that have been tried up to the 
present time have proved auriferous in some degree. A number 
of co-operative companies are now at work on reefs, and though 
as yet those operated on are only moderately profitable, they 
may eventually turn out to be highly remunerative, and the 
country around be proved to be crossed by reefs, which, like 
many others in this colony, may be almost inexhaustible. Many 
of the quartz-reefs in this colony now giving splendid returns to 
their owners or shareholders were prospected or worked upon 
for years before anything like good yields were obtained. The 
export of gold, as published in the Customs returns, affi>rds proof 
of the stability and increased profitableness of the goldfields. 
The amount of Victorian gold exported to the end of July this 
year was 872,940 oz,, while the amount for the corresponding 
portion of last year was only 759,499 oz., or 113,441 oz. less than 
the return for this half-year. 

In the Buninyong Telegraph of November 8, we find records 
of a nugget weighing about 9^ lbs. about 18 in. under the sur- 
face. A "monster" cake of gold, the result of a fortnight's 
crushing of the Great Extended Hustler's Tribute Quartz Mining 
Company, Sandhurst, was recently exhibited at Melbourne. It 
weighed no less than 2,664 oz.,was worth over 10,000/., and was 
aaid to be the largest cake ever obtained by any company. 
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in tbtadtf ■°°'?''*""'"°g district of Memel. The amber trade 
tr^JasRoM™ ° t entirely in the handiS of one finn, and their 
P«>vin^B of ^ ''"^ '"y ^«*- ^^ »h« ^t*™ PO'tio" "f t^ 
••It also in ^j™*"^ "'"^ " fi"^d not only on tte aeflflhore, 
however in ^_^_'^'""ainouB ranges of the interior; excepting, 
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^nselr., 1^"^ 'tie year 1869 in all purts uf tl:o prodnce of 
t«0,0<M ?^ .V """"" ""«"!» of eoUoction is, , sr in. ,r.,l at about 
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' '"■eoging works,— S^dJr. 



ralemplojment of the Petroleum Oils nniltheocca- 
Wn of iheir rapoura render every inquiry into the 
'Dose hydrocarbona of interest, H. Byasson has. in 
o — uiia ^^'^- some valuable cesearchea on the Penasyl- 
J-ocatbpjj ■ ^e stales that they furnish /ourkct volatile hy- 
oila "^"^'niul ""« "' different temperatures, M. Bjai^aon thinks 
ti "^satj-A.'*'^^''^ "^rf for testing the inflammahilitj of those 

. « tB„_. ractn-, .^j i. -,ralHs for dfterraining 

ffereiit icnipETatures, 
ff-thumb nielhoJ, 




212 THE TBAB-BOOK OF FAOIB. 

DUCOTEBT OF CBANlfOOfl. 

A coBBBSPOin)BNT of Nature says that a considerable maxAnei 
of Crannogs, various articles of the new stone period, and some 
" kitchen-middens " have been discovered in connexion with the 
small lochs which stud the surface of Wigtonshire and Dum- 
friesshire. DowaltOD Loch, Machermore Loch, and the lochs 
which surround Castle Kennedy in Wigtonshire, have been ex- 
amined within the last few years, and have disclosed ancient 
lake dwellings. The Black Loch of Sanquhar and Lochmaben 
Loch in Dumfriesshire contain platforms of wood and stone. 
In some cases canoes and causeways connecting the artificial 
islands with the a(\jacent shores have been traced. 



NEW CAVEBN IN NOBTH LAKCASHIRB. 

A LABGE Cavern has been discovered in the mountain lime- 
stone formation at Stainton, near Ulverston, in the Fumess dib- 
trict of North Lancashire. The valuable haematite iron, foond 
80 abundantly in this district, is deposited in *' sops'* or 
" pockets" in the mountain limestone ; hut occasionally openings 
in the rock occur, either empty or full of drift, as in the case of 
the bone-caves of KirkhecMl and Capeshead. With the exception 
of the last-mentioned caverns and a few fissures in the rocks, no ' 
opening of any importance has been foimd until the recently dis- 
covered cavern at Stainton. Immense ridges of limestone exist 
at this place, and since the opening of a branch of the Fumess 
line of railway hundreds of tons of the rock have been carried 
away weekly to the neighbouring smelting furnaces of the Bar- 
row Haematite Iron and Steel Company, as a flux. Escarpment 
after escarpment has been cleared away, and in an immense 
cutting in the rock, where the railway terminates, about half 
way up the face of a perpendicular clif^ 100 feet high, is the 
entrance to the cavern. For a distance of about 40 yards the 
visitor is able to walk in a stooping position, after which he 
must crawl through a mud-lined passage eight or ten yards in 
length, when the cavern widens suddenly and continues along a 
chamber 15 feet high and 15 feet wide. Another narrow pas- 
sage, and another chamber with a floor entirely covered with 
waved and fretted white crystallised carbonate of lime ; then a 
descent of 5 or 6 feet, and the principal chamber is entered, 
being about 130 yards from the entrance. Several "cross 
roads " have been found branching out from the main way. The 
principal chamber is a long gallery, 5 feet wide and about 
7 feet high, its roof arched. It takes a north-eastern direc- 
tion for nearly 80 yards, when it turns suddenly to the north- 
west, preserving its gothic-arched roof and regularity of height 
and width all the time. Water-washed boulders of the upper 
Ireleth slate were found upon tVv© eXwje^ ^oot. k.\. this point 
the roof rises from 6 feet to m^ore tYvaxi ^^ i^a^^w^^ <$mm8k^ 
jrawniug beneath. This extxaoxdiii^i:? «}o^uu^Twj^eL\a\i^^Swwg^ 
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like an hour-glass. An exploring party found a chamber opening 
oat of the lower cone of this strange pit, 70 feet long and 35 
feet in breadth, but they could not determine the height. The 
clifif in which this cone is situated is 300 feet above the sea 
level. The great problem of the deposition of the valuable 
haematite iron ore in similar chambers and galleries and basins 
has yet to be solved. 

Kent's cavekn exfloba-tions. — ^ANnQuirr of man. 

Mb. Pbngelly has brought up his " Seventh Report on Kent's 
Cavern Explorations." He prefaced his report, however, with an 
account of the situation and general appearance of the cavern, 
explaining the succession of the beds that cover its floor, and 
pointing out the relative position of the numerous organic remains 
with which these beds are more or less charged. In exploring 
" Smerdun's " passage, a very large number of mammalian 
remains had been discovered. No fewer than 2,200 teeth had 
been obtained in this part of the cave since August 1870. The 
list of species to which these teeth belonged differed from pre- 
vious lists, referring to other parts of the cave, in containing 
neither sheep nor pig, and in the diminished prevalence of rabbits 
and badgers. Twelve flint flakes were found, but none of these 
could compare with the fine specimens met with in previous years 
in other parts of the cave. 

CAVEEN AT TINTAGEL. 

Soke 300 ft. beneath the Castle of Tintagel, on the south coast 
of Cornwall, is a long narrow Cavern extending through the entire 
promontory. Here, at high tide, the restless sea dashes and surges 
through with unearthly noise, doing its utmost to destroy and 
carry away the soft foundation rock of the royal fortress above. 
The formation of this cavern has given rise to much speculation 
among geologists, but recent discoveries have now determined its 
origin. It would appear that a vein or lode of argentiferous 
mineral passed through it, as along the roof may be seen a thin 
layer of malachite, with spots of silver ore {polytelite). It wa6 
hence, no doubt, that in bygone days the mineral was derived, 
from which were coined King Arthur's " silver crowns " in the 
royal mint overhead. The date of this exploration, like that of 
•the castle, there is no means of now discovering ; but there is 
evidence enough to show that the excavation was done by the aid 
of fire and water, before the invention of gunpowder — a method 
sometimes adopted at the present time in prospecting in 'remote 
re^ons. An examination of the strata by Mr. T. A. Masey, 
F.G.S., has led to the finding of a parallel vein to that in the 
cavern. This discovery is attracting as much attention as the 
castle itself, as from the underlie of the veins "Vv^KTv^s.fe'jy.^^^^^, «s.- 
ploratjons are now being carried out under \)[vei <i«u9.\}.e» vs.'vA ^^^Vi 
beneath the sea. The miners appear to "have no ieax ol \\3ifc<J\^^i>a^ 
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breaking in upon them, although thej can hear the rattling of the 
shingle on the bea^h, nor of being inconvenienced by water, as, 
strange to remark, the excavations are drier than would be the 
case at a similar depth on land, probably owing to the absence of 
springs under. the sea. — I7te Builder. 

BONB CAYEBN IIC PENNSTLVANIA. 

A Bone Cave of Eastern Pennsylvania is attracting consider- 
able attention. Mr. Wheatley states that he has obtained from 
it from thirty to forty teeth of Megalonyx, three in the jaw ; and 
parts of seventnen individuals of the Sloth tribe. Pirof. Cope 
describes forty-one species of vertebrate animals found in it, aud 
Dr. Horn has described fourteen species of insects. The locality 
of this cave is in the limestone quarries at Port Kennedy, Upper 
Merton Township, Montgomery County. 



BONB CAVEBN IN PHILADELPHIA. 

A Bone Cavern has been discovered by Mr. Charles M. 
Wheatley, in the calciferous limestone at Port Kennedy, about 
25 miU'S from Philadelphia. The fissure was 40 feet deep, 15 
feet in width, and of unknown length. Above the cave deposit 
it was filled with the wash from the neighbouring '* triassic*' hills. 
The remains are of plants, insects, and about thirty species of 
vertebrata. These latter consist of reptiles, birds, and mammals. 
The first are serpents and a few tortoises, the birds include a 
turkey and a snipe. The mammalia present the greatest variety. 
There are rodentia of American types among the ruminants, 
several tapirs, and a small horse, while a large cat and a bear 
represent the carnivora. Kemains of several gigantic sloths (new 
to science), and the teeth and tusks of a mastodon were also 
found. 

HTENA*S DEN IN HEBEFOBDSHIRB. 

The Rev. W. S. Symonds has read to the British Association 
a paper on the contents of a Hyena's Den on the Grreat Doward, 
Whitchurch, near Ross, Herefordshire. During excavations for 
iron ore there were discovered bones of mammoth, rhinoceros, 
and horse, many of which seemed to have been gnawed by hyenas. 
Pottery had been found in the d^hris which had fallen from the 
roof, together with unfossilised human bones ; and, in an inner 
cave, flint flakes and stone instruments of human manufacture, 
and remains of extinct mammalia. The paper concluded by 
saying that, from the facts detailed, it seems safe to draw the 
following inferences : — 

" That long years ago King Arthur^s Cave was a deep fissure 
in the rocks of the mouutaiu limestone, which was gradually 
silted up by the introduction oi \\ift\o^et cax^ fe"a."t;'Ccv\i^\5\e wash 
of rain and water through CTWAcea tv-iv^^ft^MTe^^N ft.^^\X^*i^$i5SK8fi», 
that period it was a hyena's den, ^nd ^\^o VV^ ^«i.^^^^^^\«sssi^. 
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of ancient Herefordian men, who left there their manufactured 
weapons and sharpened tools. These implements are all foreign 
to the district, for the flints, &c., have all been imported from 
long distances. A thick floor of stalagmite seals this lower earth 
in the fissure, which was bored to the depth of 20 ft. Above the 
thick stalagmite we found that there rested stratified sand and 
gravel of considerable thickness. It is my belief that this deposit 
was washed into the cave by a backwater of an ancient wye, which 
flowed 300 ft. above the level of the existing wye, and when the 
land was higher than at present, before it was so much degraded 
by the atmospheric denudation of ages, and before it had as< 
simied its present aspect of deep valleys and glens, It is pro- 
bable that the soft Old Red strata north of the Grreat Doward 
never rose higher than the harder limestones of the Dowards 
and that ages of atmospheric wear and tear have reduced their 
height since the land was occupied by ancient man and the cave 
animals. Mr. Lucy thinks the drift sand and pebbles in Arthur's 
Cave may have been derived from the washing in of the materials 
and the agency of melted snow and ice from higher sites and 
previously deposited levels; but I prefer the hypothesis that 
these pebbles were washed in by the stream of an ancient wye 
before the excavation of the mountain limestone gorge to its 
present depth, 300 feet below. Be this as it may, there rest that 
sand and pebbles, sealed by a stalactite floor, the droppings of 
the cave roof upon its stratified layers, and itself separated from 
a lower cave earth by a mass of stalagmite more than 2 feet 
thick. In that ancient cave earth are associat.ed the remains of 
ancient men and the extinct mammalia ; and what with the evi- 
dence of the old river bed and the stalagmites, I doubt if there 
be better authenticated evidences of the antiquity of man in the 
records of cave history." 

The reading of this paper occasioned some rather brisk talk 
about the Antiquity of Man. This cave showed two beds of earth 
charged with the remains of extinct mammalia and some flint 
implements. The two beds wore separated by some three or four 
feet of red sand and silt, and a thick stalagmitic accumulation, 
Mr. Symonds argued from this that the lower cave must be of 
extreme antiquity ; for he was of opinion that the red sand and 
silt had been washed into the cave at a period when the river 
Wye flowed at a much greater height than it does now, the 
gorge through which it makes its way at present being some 300 
feet below the level of the cave. Prof. Hull remarked that, how- 
ever ancient these cave deposits might be, it was quite clear there 
was no evidence to prove that man had existed in this country 
previous to the advent of the glacial epoch. Mr. Vivian, on the 
other hand, held that a glacial climate had occurred after the 
appearance of man. This might not be the great glacial epoch, 
but it was a time when the rein-deer lived m \\ie> coxjccAx'^ ,'«\y\^Vl 
be thought proved the prevalence of cold coi\d\\Aa\i^ Vdl ^\!k.^^"c^^ 
After man had become a native. Mr. Preatme\i xetert^^ 'Ui 'OckSb 
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BO-called diseoreiy .'of human Temains below glacial drift io 
France, bot the evidence, he thought, was not aatiafactoTy. The 
fact of the non-occarrence of human relies in pre-glacial deposits 
was admitted by Mr. Pengelley, but this he was quite sure did 
not militate against the generally receiyed opinion of the vast 
antiquity of our race. —AtkefUBum, 



I 



VOSSn. CBUSTACEA. 

Mb. Woodwasd has brought up to the British Association his 
" Report on Fossil Crustacea." During the past year 23 nev 
species had been discovered and described. These included 6 
decapods, 1 amphipod, 2 isopods, 1 eurypterid, and 13 phillopods. 
He referred to the wide distribution of a new cretaceous isopod 
(Paloffa Carteri), found in Upper Silesia, in Turin, and in three 
distinct localities in England, Dover, Beds, and Cambridge. 
Another isipod had also been detected in the Old Bed Sandstone 
of Hereford, thus carryings back this group to palaeozoic times ; 
whilst an amphipod had been described from the Lower Ludlow 
rocks of the same county. Mr. Woodward pointed out that if 
the conclusions arrived at by Mr. Billings and himself as to the 
trilobites possessing legs be established by further research, then 
■ that group would carry the isopodous class back in time to our 
earliest palaeozoic rocks. He did not agree with Dr. Packard, 
whu, from an examination of the Lurve, proposed to place the 
king-crabs with the trilobites, as nearer allied to these than 
Pterygotus. A dassiiication based on embryological characters 
alone could not be trusted, for all larvie have a strong fiamily 
likeness, but do not present such differences as serve to guide 
the naturaltst in minor details of systematic classification. — 
Athenaum, 

SrVATHKRIUM QIGANTEUM. 

Dr. Musie has read to the British Association a paper " On 
the Systematic Position of the Sivatherium giganteum** The 
paper was illustrated by a number of diagrams, among which 
was a large cartoon giving a " restoration " of this remarkable 
form. The author was inclined to place the Sivatherium in the 
family Antilocapridae, although he thought there were many 
reasons for taking it as the centre type of a family, the Siva- 
theridse. 

EABTHQUAKE IN THE NORTH OF ENGLAND. 

On Friday night, Msirch 15, 1871, an earthquake was distinctly 

felt in the northern counties of England. At Carlisle there were 

more shocks than one. The first was much less severe than the 

second, which occurred a few minutes afterwards. At Silloth 

HDd Aspatria, 20 miles west BkU^L notVXv-^e&x. ^i CwcUsle^ the 

windows of houses were shaken w\\^l «\«rai\\i^ -rv^vswife. K 

^Dtleman who resided near Aspatxia a\aXft^ \)aaX>Kvfe l^V\.Niafc<?^QRSR. 
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of the room in which he was sitting heave, the piano was per- 
ceptibly moved, and a statuette npon it was rocked so much 
that it was nearly overturned. At Castle Canock, on the eastern 
side of the county, the windows were severely shaken, and the 
experiences of inhabitants of the southern districts about Penrith 
were of a similar nature. In Carlisle the trembling of the earth 
was distinctly felt in various parts of the city, preceded or 
accompanied by a loud rumbling noise resembling the sound of 
distant thunder, or of a cart rattling over a stony street. 

About three minutes past 11 on Friday night a smart 
shock was experienced over the Lake district. The effect was 
sudden, and the agitation powerful, but of short duration. It 
was accompanied by a sound as if a heavy goods train passed at 
express speed, and the shock was followed by a rushing wind 
which quickly died away. At Kendal the first shock occurred 
about twenty minutes past 6 in the evening; but the most 
severe shock occurred at a quarter past 11, when the violent vibra- 
tion of the earth occasioned great alarm, and people rushed half 
naked from their beds into the streets to ascertain the cause. 
At Preston the shock was very keenly felt. At Bamber-bridge 
some of the houses were, it is reported, ''shaken terribly;" at 
Walton-le-Dale walls, doors, &c., oscillated remarkably; at 
Ashton-on-Bibble the vibration was very strong. On the south- 
western border of Lancashire, ranging from Ormskirk to Longton, 
the shock of earthquake was most palpably felt, and it was 
accompanied with many of the noises and scenes before men- 
tioned. Round the Fylde of Lancashire, and across it from 
Kirkham to Grarstang, the shock was in several places experienced. 
In Blackpool and the neighbourhood the action of the earthquake 
was very violent in some parts, glass and crockery having been 
thrown off shelves and broken. At Leeds, York, Manchester, 
and Doncaster, the shock was variously felt. At Hexham it 
was preceded and indeed accompanied by a loud noise. The 
wave evidently proceeded from west to east, as the bed upon which 
the witness had slept was tilted on the west side first, and then 
on the east The shock was felt in the whole of the lower part 
of the valley of Wensleydale and Swallowdale. The shock was 
from the north-west to the south-east. In North York^ire those 
who lived on the rock hills felt very little of the Friday night's 
shocks, but in the wide vales, which, from boring, are known to be 
filled for hundreds of feet with Kimmeridge clay, all the shocks 
were severe. — Abridged from the Times. 

Mk. C. F. Valey announces the remarkable Fact that on the 
17th of March, a few minutes before and after the earthquakes, 
powerful positive electrical currents were rushing towards Eng- 
land through the two Anglo-American telegraph cables, which 
are broken near Trinity Bay, Newfoundland. The French 
Atlantic cable and some of the English te\egni^\i\cVvci^*'^«t^ ^'«»- 
tnrbed at the same time. These facts are cwrKoxia %xA ^%,^ct^\"^^ 
of careful record. Without accepting ot xeifte\;\Ti^l^x.^^^"i^ 



218 THE YEAB-BOOK OF PACTS. 

hypothesis of "subterranean lightning/' we would yentore to 
ask if the " magnetic storm " theories are not sufficient to guide 
us for the present ? 

OFF MEXICO. 

LiEXTTENAMT-CoMHANDEB Fabquhab, commanding the Kansas^ 
reports to the Department, off Minatitlan, Mexico, that two dig* 
tinct shocks of earthquake, lasting about fifteen seconds, were 
recently felt in that vicinity. A wave about 1 ft. in height im- 
mediately followed. The sensation on board the ship was as if 
the vessel was pounding on rocks. 



FABTHQUAKB IN HAWAH. 

Sandwich IsLAin)s papers describe the Earthquake on the 
night of February 19 as the most severe shock remembered by 
any one living. The Honolulu Gazette says it came from the 
east. The Commercial Advertiser says : — " Immediately after 
the rumbling noise followed the shock, at first an up-and-down 
movement, short and quick. To this succeeded a series of hori- 
zontal jerks, sufficiently powerful to cause a perfectly sober 
person to stagger in attempting locomotion. This continued so 
long that the strongest-minded people began to ask themselves 
apprehensively, ' How much longer is this to continue ? * And 
the naturally nervous and timid ones became terribly frightened. 
8orae fainted outright, others went into hysterics, and one or 
two instances are reported of people falling upon their knees and 
praying fervently. Tlie duration of the severe shock was about 
'60 seconds, and then, as the rattling of windows and doors 
ceased, the swinging movement of the earth succeeded. This 
with many produced a feeling of nausea, and some were affected 
to the extent of vomiting, with all the symptoms of se€k-sickness. 
While the motion of the earth continued, the thousand dogs with 
which Honolulu abounds, were silent as the grave, but when it 
was over they set up a clamour of astonished yelps and howls 
from all directions. Almost every clock in town was stopped, 
though we have heard of one or two that were not, but on inquiry 
learnt that the pendulums of each swung east and west, which 
would corroborate our theory of the course of the earthquake 
wave." No great damage was done at Honolulu. A Corre- 
spondent of the Gazette on the island of Lanai says : — " This 
earthquake is declared by the oldest natives of the island to be 
by far the most violent and fearful ever felt by them on Lanai. 
The shock of April, 1868, was very light hei'e, and barely noticed 
by a few ; but this one roused up every soul on the island, shook 
it from vale to peak, and racked and rent its bold, rock-ribbed 
coast. A great portion of the well-known bluff, Plali Kaholo, 
h IS fallen into the sea ; enormous fragments have broken off 
tiom those towering ocean waWa "Viot^e^eo. ^wcvq^^ ^vj iswwi Ka- 
waike Point • masses oi tbe Ted"V)a.s^t \2ka.x?> \ieieti\««w1-^^TfiL'(icA 
beetling turrets of Puupelie, t.\ie \oiie ae^-\ft^c^ ^^^ "^^ ^^^^^- 
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enstem end of tlie island ; huge boulders have been hurled from 
the mountain sides, and the ravines are filled with debris of 
rocks and trees and slides of earth ; several great clefts have 
been opened in different parts of the island, and it has been 
shaken and broken as though the mighty elements of the earth- 
quake were surging and upheaving at its very foundations, and 
ready to burst forth with volcanic fury and convert its lovely 
valleys once more into flaming, sulphureous craters." 

Another account states: — " Shocks of earthquake occurred on 
February 19, in the Hawaiian Islands, and were general through- 
out the group. In Lausl great rocks were hurled down from 
cliffs, and some of the valleys were rendered incapable of culti- 
vation by the debris from the mountains. Great wonder is ex- 
pressed that no lives were lost on any of the islands. At 
Honolulu the shocks commenced at 10.7 p.m., were three in 
number, and followed in rapid succession, lasting altogether over 
one minute. At the other islands the time was different, the 
last shock occurring at Lahiva at 11.24 p.m." 



VOLCANOES IN CALIFORNIA. 

In remote ages California was the scene of great volcanic 
activity, especially the northern part of the State, for no lavas 
or volcanic peaks west of the summit of the Sierra Nevada have 
been found south of the latitude of the Golden Gate ; while on 
the other side of that line they are very abundant. Mount 
Diablo has the general shape and solitary position of a volcano, 
but its rocks were deposited in water, and not thrown from 
beneath in a molten condition. The numerous high peaks of 
the Califomian Alps — the principal one reaching the greatest 
elevation in the United States — much as some of them resemble 
volcanic cones at a distance, fail to show any signs of volcanic 
action, so far as they have been closely examined. Many of the 
lava beds of the Sierra Nevada are prominent features of the 
landscape, because, being harder than the adjacent rocks, which 
have been washed away to a considerable depth, they have been 
left standing as mountains 500 or 1,000 feet above the general 
level of the country. On the coast, the most southerly volcanic 
peak yet discovered is St. Helen.i. the summit of which is 4,343 
ft. high, and 8 miles distant from Calistoga. The volcanic 
character of the formation is unmistakable ; but so many cen- 
turies have passed since its activity ceased that there is nothing 
in the form of the mountain like a crater. , The basaltic columns 
found at its summit, and also on the mountains east of Napa 
Valley nearly to the bay, were crystallised from lava that must 
have flowed from near the summit of St. Helena. But whence 
came the lava that crowns the ridpje between Sonoma and Peta- 
luma ? Two ralJejs separate that ridge iroia. St, H.^\fifK&.^ ^w^ 
no other rolcanic cone in the vicinity is kno^w \<i \)cvft ^<5rOkS35»\. 
public. And whence came the volcanic Ixnia \\3kaX iQTDa!fc^\»s?^ 
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part of the mountfriii between Napa and Sonoma? And wbesM 
a similar body of tufa found on both sides of Green Valley, in 
Solano county, extending down across the line of the California 
Pacific Railri>ad, which passes through it by a short tunnel? 
To all these questions we have no solution, nor do we find any 
solutions in the report of the State Geological Survey. Some of 
this tufa, found at Green Valley, is an excellent building stone, 
soft enough to be cut easily, hard enough to bear a great weight 
and to last for ever, almost fireproof, and handsome in its grey 
and light red colours. But the chief interest of this tufHceons 
rock is due just now to the existence in it of the largest known 
collection of petrified trees, one of them 7 ft. in diameter and 
another 5 ft. Usually petrified wood is found in small isolated 
pieces underground by miners and excavators ; but here we have 
a number of large trunks lying on the surface of the ground 
and conveniently accessible. Clear Lake was the crater of aa 
immense volcano, which may have sent much of its erupted 
matter southward toward Suisun Bay, and several of the high 
peaks of the Coast Range further north are probably of volcanic 
origin ; but we do not find that our geologists have recognised a 
volcanic charjicter in their formations. The lava and mud that 
poured out from St. Helena, and, perhaps, other neighbouring 
volcanoes, ran down almost to the shores of San Pablo and 
Suisun Bays, and there halted ; so that we look in vain for their 
concomitants of basaltic columns and large petrified trees in the 
mountains south of the Strait of Carquinez. The north and 
north-eastern parts of the State were the chief centres of activity 
in the volcanic era. Shasta and Lassen Peaks owe more than a 
mile each of their elevation to the matter that was thrown from 
thoir own craters, and their lava covered hundreds of square 
miles, and has not yet been disintegrated enough on the surface 
to give vegeUition much of a chance to beautify the landscape 
and fertilise the soil about them. — Sa» Francisco Alia, 



VOLCANO AT TERNATE. 

The Batama Handelshlad of September 25 publishes the fol- 
lowing particulars of a volcanic outbreak at Ternate :— " On the 
afternoon of August 7 a violent earthquake was felt, of which 
the exact direction was unknown. The Ternate mountain had 
from 9 A.M. caused a dull rumbling sound to be heard, varied 
at intervals by loud reports, and began in the course of the day 
to cast out streams of lava. The sky looked dark, and the whole 
country round about was darkened by the down -coming smoke 
clouds. Luckily, a southerly wind sprung up, which gave an- 
other direction to the glowing lava streams flowing landwards, 
and led. the fire in seven currents to the ravines. This frightful 
natural phenomenon held on dwTmi^ l>a^ft w\^\. \^\Nj^-vi. tAiie 7th 
and 8th. The inhabitants, \.Yv\iiW\ivft tW\T \&\w[i^\«i >ofe ^^.wstt^V 
could not sleep, and passed itie m%Vi\, oxA^K^e \}cv^vx \v^>^^. Kx 
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daybreak the outbursts became worse still ; the population began 
to fly to the islands of Tidore and Halmaheira. All the Tidorese 
or Temate fled back to their island, accompanied by thousands 
of other runaways. The Chinese were the first to seek their 
safety in flight. The casting out of flre and stones held on for 
about 12 days, after which it became less.** The Java Bode of 
September 19 states that this outburst was the most violent 
known at Temate within the memory of man. There were only 
some slight earthquake shocks felt. On August 28 the volcano 
was out. _______^ 

VOLCANO AT CAMAQUIN. 

GusTAv Wallis writes from Manilla, May 24: — ^A volcano 
has burst forth from the island of Camaguin. Eor some months 
previously the inhabitants of this island, as well as those of 
Bojot and Cebri, had been alarmed by repeated shocks of earth- 
quake. Camaguin had been gradually deserted by most of its 
inhabitants, although the fugitives found their position in the 
neighbouring islands little less perilous, every district having 
been more or less affected by the heaving of the ground. At 
last, on May 1, about 5 o'clock in the evening, a rumbling like 
thunder was heard from a mountain near the village of Catarmin, 
interrupted by a few violent shocks which rent the air with re- 
verberations, and which steadily increased in strength until at 
last the ground burst asunder and an opening was left 1,500 
feet long. Smoke and ashes, earth and stones, were thrown up 
and covered the surface of the ground far and near. Then suc- 
ceeded a long pause, and about 7 o'clock, as darkness was ap- 
proaching, the explosion came, followed by a shower of fire. 
Sad to say, about 200 persons who had thoughtlessly collected 
round the crater, were buried under the matter which fell. 



THE SUPPLY OF COAL. 

The Boyal Commissioners have published the result of their 
ten years' labour — ^the Report and Sub-report of their inquiries 
into several matters relative to Coal in the United Kingdom, 
filling three large volumes. It is impossible to condense this 
vast question into the small space we can devote to it ; and it 
cannot be perfectly understood without such treatment. In the 
Tifnes have appeared three very able papers upon our Coalfields 
and the supply, from which source the following quotations are 
selected : — 

The Commissioners had to find answers to six great questions, 
which may be shortly put : — 

I. ** What is the depth to which it is possible to follow coal?" 
To this they answer, " About 4,000 ft.,beca.u8e oi \ift«l," M. ^Ci i\.. 
below the surface the temperature is coi\8\at\X* «Lt. ^>Q ^(^^.^^vc^jst 
and summer, so far as can be ascerlain©^, 'vn vwcc ^xiss^x^ 
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Thence the rate of increase is pretty constant, and is one degree 
for each 60 ft. in our coal mines. In the deepest English mine, 
at Rose-bridge, at 2,410 ft the temperature is 94 deg. At this 
rate, at 4,000 ft., it will be about 105 deg. In the hottest Eng- 
lish mine, which is in Cornwall, and is heated by a hot sprine, 
the temperature is sometimes 123 deg., and the air is saturated. 
Men work there for short spells of 15 minutes, and work only 
during three hours in 24. It is manifest that coal would be 
dear if got from 4,000 ft. under like conditions. 

2. " \Vhat is the attainable quantity of coal in our known coal- 
fields ? " Taking 4,000 ft. as an attainable depth, they answer 
90,207 millions of tons, after making all deductions. 

3. " Ih it probable that coal exists at workable depths under 
rocks newer than the coal meastires ? " Taking the same lim.t, 
making the same deductions, and reasoning upon geological (foto, 
they answer," Yes," and, further, they point out where coal may be 
sought with certainty, or with more or less probability of succpss. 
In the General Keport is a tabular estimate of quantities which > 
may hereafter be made available, and the quantity returned is 
56.273 millions of tons. The evidence upon which this estimate 
is founded, the details, and the maps, ought to interest residents 
in the districts named. Reporters further point to districts in 
which coal exists at depths greater than 4,000 ft., and to areas 
within which it is probable that coal may hereafter be found. 
The whole amount returned as available is 146,480 millions of 
tons of coal at depths less than 4,000 ft. allowing for all dedue- 
tionp, and 41,144 millions of tons between 4,000 ft. and 
10,000 ft., which may all become available when men have learnt 
to live and to work where water boils. Besides all these quan- 
tities we may, or we may not, find more in the south of England, 
but meantime the Commissioners report that there are 146,480 
millions of tons of available coal. 

Many fondly imagine that coal grows imderground. It does 
not grow there, and it will not grow in a cellar. " Wilful waste 
makes woful want," as the proverb has it. Every householder 
can understand that the coal in our national cellars will come 
to an end sooner or later, and that the end will come sooner if 
the coal is spoilt, or wasted, or used extravagantly. 

1. If 100 sacks of coal are in the ceUar, and one sackful is 
regularly burnt daily, the last sackful will be emptied on the 
lOOtli day, by simple substraction or by division. 

2. If the coal is used up at a rate increasing extravagantly, 
and arithmetically by a fixed daily quantity of say one daily 
sack, thus — 

Daily sacks— 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 
Totals daily— 1, 3, 6, 10, 15, 21, 28, 36, 45, 65, 66, 78, 91, 105 

— then the store will not last out \Xi^ ioxtoA^t. 
S. If the rate increases rec\dea8\^,T>aL\iio\xa\5,^\A^^^\s\^\x\«3^^ 

tbuB — 



^ 
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D^ly Backs— 1, 2, 4, 8, IB, 32, 8+ 

, ,1 Totals daily— 1, 3, 7, 15, 31, 63, 127 

JH-Z™ l™ sacks in etore on Snndaj will not last Out the wwk. 
■*-oei . ^""^ months, loss thun a fortnight, or Usa than a 

in a ^i"!^ notable differences in duration of coal available for nae 

to na . * "^te he Buppoaed t« wai to eitraTagance and wane 

mav ?'?""''' *** '"" ^^ °«'^ °»''«f <""'' I'"'' t""* '"*•■ w>ctful 
ao ^^ ^"''fd for ever— 1, J, J, |. l-]6th, l-32nd, 1 -64th, and 
«Q^ hale -' '" '''*** later days pounds and half-ponnda, pinches 
e»t,^*"-P">chea of coal dust will makn HOrrj Area, unless the 
thei H^* household learn from the pinching of want lo make 
''^stofiil' I "^'^""* °^ pinches do the work of the profuse old 

Tjj 5"^ Wlowanee of prosperous times. 
^''Oplo** *^ simple sums, but applicable to all quantities ; and by 
S'Jxptiort^''*' '' ^ probable that our national coal cellars will be 
e *"" ^SSl"^"' '*""* waiing and waning rata, as auggested by 
(.j*h^,^^J^ ten years ago. In this eenee coal is practicaUy in- 
aj,*''*es tn ® • ''"t 't must soon become dear if ooasumption con- 
ji^^a ^^^ geometcicftUy, as it has since 185S. The Report 
^SQ^ttoe ^t tile rate of increase has been. In 1660 the coal 
*»e ^. e-*"» two millions of tons; in 1800, ten millions; in 
*'ils ^^it J '^''onB ; in 1883, 107 -miWions. In this year it will 
t; '*>6' t**!! ^^ milliona. If (hi- whole I'Urth were coal, all avail- 
V?*^ . **> J^" <""■ O"". i»e should pxl^Luat the supply in a short 
^^^1;* .«o ^pODietrical progrei^sion. !>\r. Hull su^ested shirt 
*tt^t^ j's ^d Mr. Jevons, The Com miss loners atat« facts. But 
JtW* (i*Sh " aJ'stress of this e«r:ivae«nl household to do? 
5*1^ ^^ «Bs8 brings ruin. Is she to publish truths which her 
V*^} *■>(?' Commissioners humbly prisent to her, and leave 
- ^ *> i^t^ ^ lettr-a economy fiom anci'slral waste, or is she to set 
LV^t^in "fbsT- Jiousfi to conlrire regulations for the coal cellars 
■b.*t?iv>afl<i fc/ie fires upslair^y 

a^^fc. rtan M ■ ■ ,- i.;.,gp The Commi 

uiis Of li"^ are lost in getting 91} 
•ttod for U!<e ; but 40, 6U, 

got at again. 

concerned in coal mines. The Com- 

quantiliiB generally allow 30 per 

- -^lilies available for use. K 

1,1 store will be increased by 

i-i worked for profit, without 

Is posterity to be considered 

^m answer is, To a considerable 
^^Klv, when coal was profusely 
^^^■e'd, the value of our avail nhia 
^^Hu^i all the longer, or d 
^^K exists thfre is nwB 
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fonn. Thnt is plain ; but is it worth our while to reform, haTing 
all these millions ? 

6. Is the ascertained rate of consumption likely to incieise? 
Suppose that the rate will increase, then the present holders of 
the national coal-cellars — ^landowners, and their lessees, and 
their heirs — ought to consider whether their property is being 
used extravagantly, wastefully, or economically, so as to injure 
the n»*xt heirs or remainder men, for the sake of life tenants, or 
** hi)w otherwise." 

Having reported the quantity of Coal available for use, the 
problem left for solution is — How long will it last? Taking tbe 
rate of connumption chosen by Mr. Jevons, the coal now reported 
to be available will last 110 yean. 

Using an arithmetical rate of progression founded upon &et, it 
will last 277 years. 

Taking a geometrical, diminishing, progessive rate founded 
upon Census returns, &c., it will last 360 years. 

Dividing the sum by 116 millions of tons, which is about the 
conHumption fur the current year, it will last about 1,800 yean. 

By other calculations we can get other results, but we cannot 
know futurity. 

That was and is the real Coal Question. 

Adopting 4,000 ft. as the limit of practicable depth in working, 
and accepting the estimate of each Commissioner for the waste a^ 
loBH incident to working the coal in the district assigned to him, 
the Commissioners proceed to present a summary of the results of 
the roix)rts obtained by them relating to the several coalfields. 
These reports supply the following e timato of the quantities of 
available eotil Amount of coal in statute tons to depths not 
exceeding 4,000 ft., and after the necessary deductions : — In Eng^ 
land and Wales, 80,208,139.468 tons ; in Scotland, 9,843,465,930 
tons ; in Ireland, 155,680,000 tons ; making a total of 
90,207,285,398 tons. Amount of coal at depths exceeding 4,000 
ft., and after the necessary deductions : — InEngland, 7,320,840,722 
tons, viz., above 4,000 millions in South Wales, nearly 1,900 
millions in Bristol district, above 1,000 millions in North Staf- 
fordshire, 234 millions in the Midland district, 90 millions in 
Lancashire and Cheshire. Grand total of coal in known coalfields 
in the United Kingdom, 97,528,126,210 tons. The following are 
the estimates of coal in England and Wales to depths not exceed- 
ing 4,000 ft :— South Wales, 32,466,208,913 tons; Forest of 
Dean, 265,000,000 tons ; Bristol, 4,218,970,762 ; Warwickshire. 
458,652,714 ; South Staflfordshire, Coalbrook Dale and Forest of 
Wyre, and Clee-hills, 1,906,119,768; Leicestershire, 836,799,734; 
North Wales, 2,006,000,000 ; Anglesey, 5,000,000 ; North Staf- 
fordshire, 3,825,488,105 ; Lancashire and Cheshire, 6,546,000,000 ; 
Midland, 18,172,071,433; Black Burton, 70,964,011; Nor- 
tiiiimberland and DurYxam, \0,Q^^,^e»^,*i^^-, lecoa. Civ»Kvberland, 
405 203 J92- \otA\j 80,20ftAa^A^^ B,UX>\Vft \ft\«,. 'YV^ ^^aototLv^. 
eionera to whom the districts ^exc> a»«:^??i^iv^ ^^^'^ K^^^^x^s^xA.^ 
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exclude from, their returns all heda of coal of less than one foot 
in thickness. 

A tabular statement shows 56,273 million tons in all, nearly 
the whole of it in England and Wales, there being, in fact, no 
estimate for Scotland. 23,000 million tons are in Yorkshire, 
Derbyshire, and Nottinghamshire ; 5,800 millions in the district 
between South Staffordshire and Shropshire coalfields; 4,580 
millions between South Staffordshire and Coalbrook Dale coal* 
fields to the Cheadle and North Staffordshire; 3,400 millions 
between the Warwickshire and South Staffordshire ; 2,494 mil- 
bons in Warwickshire ; 1,790 millions in Leicestershire ; 2,489 
millions east of the Denbighshire coalfield; 1,500 millions west 
and south-west border of the North Staffordshire ; 1,850 millions 
in Cheshire ; 7,233 millions in Lancashire ; 1,593 millions Vale 
of Eden ; 33 millions in Ingleton and Burton ; 400 millions 
Severn Valley. 

In order that the vast magnitude of our stores of coal may be 
better appreciated, 146,480 million tons would support our present 
consumption (at 115 millions per annimi) for 1,273 years ; would 
support a production of 146 millions for 1,000 years; of 175 
millions for 837 years ; of 230 millions, being double our present 
production, for 636 years. The question of the duration of the 
total available quantity turns chiefly upon the statistics of con- 
sumption contained in the report of Committee E, from which the 
following facts are collected: — In 1660 the coal produce of the 
United Kingdom appears to have been only about two and a 
quarter million tons; in 1750 it had increased to nearly five 
million tons; in 1800 the quantity exceeded ten million tons. 
About this time the system of canal navigation was rapidly ex- 
tending, and coals were gradually finding their way into new 
districts and the consumption greatly increasing. In 1816 the 
production reached 16 million tons, according to one stjitoment, 
and 27 millions as given with considerable probability by an- 
other. In 1854 the production exceeded 64 million tons. In 
1869 the quantity raised in Great Britain exceeded 107 million 
tons, and 97 millions were retained in the country for home con- 
sumption, approaching four tons per 1 ead. 

Oi the Commissioners, Mr. George Eliot agrees to the report, 
excepit as to the introduction of that part of the calculation by 
Professor Jevons which seems to imply the possibility of the ex- 
haustion of our coal mines in 1 1 years. Sir Roderick Murchison 
writes : — " Although I agree with my brother Commissioners as 
to the greater portion of the report, I beg to record my earnest 
protest against the statement made upon the probable existence 
of coalfields under the cretaceous and other secondary rocks in 
the south of England. That view, being purely theoretical, is, 
is my opinion, distinctly controverted by the evidence of physical 
data all around the area in question, whetUet m E\\%W\vl ot 
France. For wherever rocks of carbonif eious w oV^et i^"a.\.^ '»:t^ 
there found in contact with younger deposits, ttM'tYLcA.^^T xqrJ&&^^^ 
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evprywliorp unproduotire of coal. I am therefore of opinion (and 
niJiTiy Wfll-knowD practical mining geologists agree with me) that 
tlir I'xistfnce of any productive coalfields in the Bonth-eastern 
count ifs of England is in the highest degree improbable." 



THF FORlfATIOX OF FLINTS. 

Mr. M. ITa-w-kixs Johnson has read to the Geologist Associa- 
♦.inn a paiHT ** On ihv Origin of Flints, and the Process of Sill- 
cifu'iition in pt-nersil." After briefly alluding to the different 
pi.^itinns in wliioh these pubatances occur, the author proceeded 
to sliMW that tlioir formation is duo to a chemical process, wludi 
niav Im* nmplily expressed in chemical language as the substita- 
t inii nf silionn Vor carbon. He pointed out how a crop of sponges 
iiivr.sttHl with their gelatinous flesh or sarcode, and living on the 
luttoiii of a deep (K'ean, were suddenly buried in a thick stratom 
of wliite niud. and consisting of the minute shells of foraminif era ; 
that thi'V tlien drie<l, and wliile in the process of decomposition 
tliis inten'hantre of materials took place, the nascent carbonic acid 
partinjr with its carbon in exchange for the silicon of the silicate 
of s(»(1m. wliieh sea- water is known to contain. 

At the close of tlie paper the author produced a tadpole upon 
wliiih he had experimented, and which he had that afternoon 
subjeeied for two hours and a half to the action of nitric add, 
an«i witlmut its untlerp)ing any alteration, the inference being 
that tlu' animal had become invested with a film of silica of 
svitlii-ieut thioknesH to protect it from the acid ; and another tad- 
pole, that had not undergone the same preparation, having been 
eouvtrti'd into a brown cloud by immersion in the acid for the 
s;vine time. Some further experiments should be made in this 
(lirtH'tion. The importance of being able to protect perishable 
surt\u'es from deeoni^vosiliou is very QCOdt.-^Bni/der. 



STONE-IMPLKMENT AGES IN ENGIAIO). 

Mu. J. "VV. Flowkr has read to the British Association a 
p:ii)or " On the Order of Succession of the several Stone-Imple- 
iiH'iit AiZfS in England." The author stated that — 

" It has been usual to consider the stone age in England as 
divisible into two periods only— the Palaeolithic and Neohthic. 
Although in works embracing so wide a scope as those of Sir 
Diaries Lyell and Sir John Lubbock it would probably have been 
inconvenient to adopt any less general arrangement, it seemed to 
be hardlv adequate for scientific purposes as regards England, 
sinee there could be no doubt that the drift implement period in 
England and France was separable from that of the caves, as 
that of the caves was removed from the tumulus or barrow 
voviod >)V an int ervaV oi vast W\, \\ie?v\ew\^\i\ft dxiration. It was 



**^ 20 ft. or 25 ft., were depoiited ; that the deposit in al 
pwibability preceded the sevemnce of Engknd from the Conti 
^nt, and it was not unlikely Uut it was anterim io the emer 
B?nco of the north of England and aU Scotland from the water 
?* ""8 sea which deposited the boolder-claj, inasmoch m th 
"raplemcnte witb newr found north-west of a line drawn {ton 
JOB Severn to the Wash ; and further, it wm evident that i 
"-nose eraveU had been brought to their present position bj mean 
°' Piters, tboBB rivers must hare derived their waters ftrim otie 
^tchment basins, and have run in other channels than those o 
^^f Misting rivere, since no eiiatinp rivers could possibly hav 
^^* « the (Travels to the places In which thov are now seen 
th ^^kfcolt^cal or technolt^cal condtlions of the drift am 
|„_,_'^'"« Pmoda were also so entirely different as to indicate th 
tidn * , * '"T long intere»l of time. While {with one eicsp 
»n" ?"'ly) no drift - - 
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'if ■whi iL**?"*' "^ "^1 '■^ instrunientu in bone nnd hon . 

*>«i^o J'J' had ever been meft with in the drift, while as regard 

J^^ *^^''e^n conditions a very wide difference was observabl 

^^^**i»»,^ these periods. Onljaii genew and seven ipecieg o 

^,j,^tecl Q ^"*'l Jot been f-tnnd in the drift, whereas the caves pre 

■^I^ **».| j' ^^^ '■'""i 21 species (in one instance 27), comprisin 

*^i^,,* ^lon '*'P<>naiit forms quite unknown to the drift, includin 

^.?»-»-J^I*t/oZ *oif, bflnver, Tiyenfi, and. with oup siimcwhat donbtfi 

J^>& "*'Qt^ <'ie cave boar), nihlbiting the first ;A(.p™rance of th 
"*»^**''4f^'^e ^"'^ rodentia !b the post-gliicijil fjiumi. As betwee 
^BH^^ j^ 5 PernCMi and the tumuli, no geological distinction, c 
*^^>*.J?*^. J", ^a.a observable, but the p!il,T;oiilolnsic*l- "videnc 
?**^**0*' rf- ^'^- All thegreat pachyderms of ihiMavea had no' 
^^t^*"^ Cn^pptje^^red. and were succeeded by an ealjrely ne' 
"^^"^ S'V*P"»»ng the dog, rabbit, pig, sheep, and ta. A 



b,M7'<*<i. 



jr. as some ml^U thid 
nn, of one entirely nei 
rence between the eart 
iniGcant nnd importan 
7 rude and coarse fonpt 
1 ikpp«ar, in Bnglaiu 



Wished tlini 



ir probably oi 



228 THB TBAB-BOOK OF 

although there was no means of ascribing any precise date te 
these objects, there seemed good reason for concluding that the 
English forms were posterior in date to those of the tomoli, as 
they are not only of a far more expensive and elaborate style of 
workmanship, but they are not unfrequently found associated 
with works of art of a superior kind, and sometimes, althouf^h 
rarely, they have eren been found with Koman coins. Upon the 
whole, it seemed that the drift cave forms could not properly be 
placed in the same category under the title palaeolithic ; and, as 
it is inconvenient to multiply terms, Mr. Flower suggested that the 
former might be known as palseolithic, and tlie latter as archso* 
lithic (an alternative term proposed by Sir J. Lubbock). The 
implements found in the barrows might very well be known, as 
Mr. Boyd Dawkins suggested with regard to the fauna of that 
period, as prehistoric, while the polished flint implements might 
l>e still designated as neolithic. We should thus have four stone- 
implement periods instead of two, and the English bronsse age 
might very well be considered contemporary with the last two, 
if, indeed, not anterior to the latest." 

Mr. Pengelly said he was inclined to think that the sugges- 
tion Mr. Flower had thrown out of a four-fold instead of a two- 
fold division of the flint implements might be of convenience ; 
but the implements might be contemporary, although represent- 
ing different states of civilization. In a retired part of the 
country there micrht be a rude kind of implement contemporary 
with a more highly wrought kind in another part of the country. 



1 



CRUISE BOUND THB WORLD. 

KEAR-ADifiRix Hornby's Cruise Eound the World with six 
of Her Majesty's ships, the Liverpool, Liffet/, Endymion^ Sci/UOj 
Barrostty and Phoebe — took him 516 days from England, and he 
was at sea on the whole or part of 409 days. He left Plymouth 
Sound on June 19, 1869, and after touching at Madeira on 
July 1 , reached Bahia on August 2, and making his way under 
sail with light winds and calms, anchored in the harbour 
of Rio de Janeiro on August 16. Here some refitting was 
done, and provisions were completed. In accordance with the 
request of the British Minister at the Brazilian Court, general 
leave whs not granted. The Emperor held a special levie to 
receive the officers, and visited every ship. On the 25th the 
squadron left Rio, met with very thick weather, and on Sep- 
tember 6 anchored in the River Plate, off" Montevideo. The 
Barrosa had a case of yellow fever on the passage, that of a boy 
who, attempting to desert at Rio, concealed himself in a merchant 
ship in the harbour, and there contracted the fever, which ended 
in his donth. Having complel^d tho gunboats in the River 
Plate with provisions, the squadtoiv \e>lt oxi ^c^x^xe^^c W ^^st the 
Cape of Good Hope. Westerly w'mais oi ^a.TYv£i^^\xcii^55a.^«css 
experienced, sometimes enabUng \ii^ sc^xxa-^o^ ^^"^^^^ ^"^^^^^^"^ 
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250 to 260, and once 280 knots from noon to noon. The 
x>u anchored in Simon's Bay on October 3, and under- 
i large refit. General leave for three days was given, and 
i many of the men had not had any since leaving England, 
conduct was so good that the Mayor of Cape Town ex- 
1 the s^sfaction of the inhabitants to the Rear- Admiral, 
qu^dfon left on October 16 under sail for Melbourne ; 
.ssage was the most boisterous one that was experienced, 
r was cast in Hobson's Bay, Melbourne, on November 26, 
il leave for two days was granted, and too many of the 
ever found their way back ; the reception of the squadron 
3st hospitable and enthusiastic. On December 7 Melbourne 
litte 1, and on the 13th Sydney was reached ; the shores of 
rbour were lined with dense masses of people, and a general 
^y had been proclaimed. The squadron remained here 13 
md there was a thorough refit of the ships. G-eneral leave 
*ee days was given, and again the conduct of the crews was 
atisfactory, except in desertions, which numbered 27. The 
al Government sent a handsome present for the Christmas 

of the ships' companies. On January 2, 1870, the 
•on anchored in the Derwent, off Hobart Town, and stayed 
he 10th. The visit was most welcome. Again leave was 

The run across to New Zealand was soon accomplished; 
ton was reached on the 18th, Wellington on the 24th, 
ind on February 2. Thousands visited the ships at these 
, and the effect of the visit was excellent. A careful esti- 
ihowed that from the arrival of the squadron at Melbourne 
departure from Auckland about 23,937^. was spent by the 
3 and crews, and in the purchase of provisions and stores 
e ships. On February 9 the squadron left New Zealand 
pan ; between the Minerva Kocks and Ualan Island, the 
ting little frequented, and said to contain unknown reefs 
loals, the ships occasionally had to be sailed at night in 
column. They anchored at Yokohama after a passage of 
's. From 28° south to 22° north latitude the thermometer 
r never stood below 80°, and generally was as high as 82° 
. The squadron proceeded up the Gulf to Yedo, and His 
:y the Mikado held a special lev^ to receive the officers, 
jading members of the Supreme Council visited the flag- 

At the desire of the Japanese Government two Japanese 
cadets were received in the squadron for the purpose of 
ing some knowledge of naval service, and the internal 
ly of our men-of-war, the expenses being paid by the 
iment of Japan. One committed suicide while under 
lania, the other made very satisfactory progress, and en- 
adopted European customs. Sir Harry Parkes declared 
sit of the squadron beneficial in a public sense. The 
e from Jtipan to Vancouver s Island. wa;&\,t^\\!i^\\i\\K«^'^ 
lick, and Btormy weather was oxpeTveiic^^ Ttvi^ ^•aJ^'KoS^ 
^red on passing the meridian of 1^0^ \i^ \}xi<^m\jetRa^»5Q^^^ 
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of a second Tuesday, May S. Esquimault Harboar, Vanconrer^s 
Ifeland, was reached on May 15. Leave was given, with the usual 
result of some desertions, American territory being so near. The 
squadron left on May 28, after refitting and taking on board 
iuvalids from the Pacific squadron for !&igland. Honololu was 
reached on Jupe 16, and quitted on the 23rd ; the King of the 
Sandwich Islands paid a visit to the squadron. The equator was 
crossed on July 4 ; and no steam being used, Valparaiso was not 
reached until August 14, after a most monotonous passage of 52 
days, on 50 of which not a speck of land oi a vessel was seen. 
While here, repairing and refitting, news was received of war 
having broken out in Europe, and orders came to return to £Dg- 
)and at once. The squadron left on August 28, and met un&> 
lounible winds and heavy seas. Anchor was cast in Plymouth 
Sound on the morning of November 15 last, after a cruise of 
upwards of 52,000 miles in less than 17 calendar nM>nths. The 
foreign stations visited were reinforced with 264 supemume- 
mrics carrLed out in the squadron, and several men were spared 
to fill up vacancies in ships met with. Time-expired men were 
brought home. The squadron was essentially one of instruction, 
and training received especial attention. Advantage was taken 
of every opportunity, in the fine weather passages, to exercise the 
stjiiadron in fieet manceuvres. The average number of persons 
borne was 2,605. 3,461 tons of coal were expended. 



CK>L»''Wei«KINQ. 

Mr. C. Wiuunson has announced to the Royal Society of 
Victoria that gold, when placed in a solution of its chloride under- 
going decomposition by contact with clonic matter, determines 
tbe deposit of much or all the liberated gold upon itself. This 
fact, first observed by Mr. Daintree, he assumes as accounting 
for the formation of nuggets. Mr. C. Wilkinson also found that 
copper, iron, and arsonieal pyrites ; galena, zinc blende, stibmite, 
wolfram, and molybdenite also act as nuclei for gold thus re- 
duced, but that brown iron ore and quartz do not. Tliese results 
hiive been verified by a critical enquiry conducted by Mr. C. New- 
berry, analyst to the Geological Survey. 
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«^^* tl, '^ BOIAL OBSBBYATOBT, 6REBNW1CH. 

i*e4.^o»i to*^""^ ViBitation of the Greeawich Obae 
?*'ci> '•■^Pb Bif ""^^T inatrumental featureB of the 
1, *»)u ^a*B k *° ^ inBtnimenU and portable ci- 
*4** t>L.**» l8Ti prepared for observations of thi 
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Btatlons on tbe earth i 

Vi^*»^!l * ^^''«' to locate British observers. Thert 

^^^?<i r^««oope flUed with water which has bee> 

^^ ^. solve an intricate astroDomical problem 

"erration of light. 

^I1*V. — 

■^^^i:^^^ ^> WMlHOna MBTKOH3. 

^^S- ^■^ ^'VV*^^* ''** '■^^ "* ""' British Aaaociation th 
--■■^" *-V^_^;:''i:'f, %ilr,- on Luminoufi Meteors." the obieolof 
asB of meteoric astronomy during 
:b the report. A number of vain 
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VV^ \\ course of tbe year. The heighta and v 
^\^ \lfetars, jtbcained by the co-op«racionof Mr. 
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England on the evening of Febraaij 18, can he determined. 
At Jea«<t approximately, as also the elevation of ita fliriit. 
A Uible of the heights of 16 shooting stars doubly obserredin 
England dnring the meteoric shower of Angost 1870 (ind*- 

g^n«lontly of the observations recorded atthefioyal Observatoiy, 
reenwich), appeared in the last volume of the Association Re- 
ports. A comparison of the observations made at the Boyal 
Obsi'rvatory, Greenwich, on that occasion, with those recorded at 
the other stations, enables the paths of 13 meteors (ten of whidi 
arc now to the former list), seen by Mr. G-laisher's staff, to be 
determined ; and the heights and velocities of the meteors thai , 
identified are entered in the report The results are as foUovs: 
— The average height of 16 meteors (referred to in the last r»> 
pnrt) was 7-1 miles at first appearance, and 48 miles at disap* 
peaniDco ; of 13 meteors (given in the present list), 72 miles at 
first appoaranoe, and 54 miles at disappearance ; of 20 meteon 
(()1)8(>rved in Augut^t 1863), 82 miles at first appearance, and 68 
miles at disappearance. Present arera^ heights are thus some- 
what lesH thnn those observed in 1863, but they agree mors 
closely with the general average height at first appearance — vis., 
70 miles; and that at disappearance — viz., 54 miles. The 
averjige velocity of the Perseids (relatively to the earth), observed 
in the year 1863, were 34 miles per second, and that of the three 
PtTseiils in the present list was 37 miles per second ; while the 
voliK'ity which Professor Schiaparelli obtained from the cosmical 
tlieory was 38 miles per second. A considerable shower of 
sliooting stars was also noted on the night of April 20 last, 
for which prepiirations were made, which were attended bysatis- 
factor)' results. The report, which was very elaborate, also con- 
tained a discussion of the new meteor showers noted during the 
last few years by Professor SchiaparoUi, agreeing, in many points, 
with previous conclusions drawn by the Committee from observa- 
tions contributed to the British Association, and suggesting con- 
siderations of novelty and interest in relation to their probable 
explanation. 

THE ATTOUST METEORS OF 1871. 

M. Leverrter. member of the French Institute and President 
of tlie French Scientific Association, has established through that 
society 25 temporary observatories, with a staff of competent 
observers properly tiainod and supplied with special maps and 
chronometers. Tolegrapliic signals were exchanged between the 
different stations for the re<luction of observations. The ob- 
servers, more than 200 in number, kept a regular watch during 
the three critical nights 9.10, 10.11, 11.12 August inst. Some 
of the stations had the view of a clear sky, but by far the greater 
number were disturbed by c\ow\^ or eXornv^j 'w^j^^^cve^. ^me of 
the obsen-ers were satisfted vr\tYv ^\\iv?;,vW m\w\\ict% ci!l \sv^\wj«. 
actually visible ; some oIIiots leiecle^. even vcg^^^vx^^^ -sXiv^ 
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bad not been recorded on the maps. An nlterior discussion will 
!>e woiked out, but the following numbers, even in their cmde 
itate, might be considered as bearing a general interest: — 
Bordeaux has seen 362 stars ; Chartres, 980 ; La Cruerche, 197 ; 
Le Mans, 200 ; Limoges, 217 ; all of them had their paths re- 
gistered on the map ; Marseilles, 448, partly registered ; Mont- 
pellier, 973 ; of these 321 were registered on the maps ; Poitiers, 
350; St-Honorine, 306 ; Toulouse, 136 ; St.-Lo,' 619 ; Toumay, 
910 ; Paris (Belleville), 775. No number has been given for 
the National Observatory, which is not in connexion with the 
association. Lyons, 80 ; all of them mapped ; Barcelonette, 
650 ; that station was the most promising, M. Barelly, the cele- 
brated Marseilles observatory astronomer, having beendespatched 
thereto ; but the observations were much disturbed by a storm 
mging in Piedmont. At Qenis 1,696 stars were seen ; no special 
account has yet been given ; only a telegram received. At 
Agde 301 stars were seen ; at Laressom, in the Pyrenean dis- 
trict, 250 ; at Nice, 200 ; at Toulon, 189 ; more than 10,000 in 
totaL These falling stars were generally very small, greatly 
inferior, most of them, to Capella. They were mostly coming 
from Perseus, but some of them were seen coming towards it. 
In some places, as Agde and St.-Lo, the apparition can be said 
to have been in some respects spasmodic. The coming of nume- 
rous meteors from the same part of the heavens was followed up 
by a period of absolute calm. Some of the meteors were follow- 
ing the same path at a very small distance indeed in decrees and 
in timf s. Very few were leaving behind them a visible track. 
But two exceptions are to be noticed. August 10, llh. 2m. — 
Southern apparition, twice the brilliancy of Venus, duration, 
l-6th sec.; strong whitish light, similar to an electric spark, 
seen at Angers. August 11, Ih. 32m. 49s., seen at Tremont, 
A. R. 235 deg., P.D. 29 deg., burst with a strong red light, A,Il. 
233 deg., P.I>. 39 deg. ; left a luminous track, visible during 
83 sec. The night August 10.11 was decidedly the time for the 
greatest brilliancy of the meteoric display. Time of maximum 
was at Angers from 1 to 2 in the morning on August 11, with 
65 stars seen in that time ; at Barcelonette, from 2 to 3 in the 
morning ; 84 stars were seen during that time. According to 
8t-Lo observers the radiant point was situate between a fi Persei 
for the first night and 7 5 of the same constellation for the 
second night. For the third night it could not be determined. 
As far as it can bd ascertained from preliminary disquisitions, 
the Polar star has a radiant of its own, lees important by far 
than Persei ambulatory radiant. 

Mr. W. F. Denning, of Gotham Park, Bristol, has communi- 
cated to the Times the following:— Meteors having been expected 
to be numer )us during the last few evenings, a careful watch 
was maintained, and the following are tYie. nviic^iet'i >ijQS&» \!a.^^ 
9om0 under observation : — 
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Tho majority of the meteors obeerred, especially those on 
August 9, were exceedingly smalls and many of them were 
scarcely discernible. Several brilliant ones were, howeyer, ob- 
served. At 12.23 on August 10, one of great lustre, and star- 
like in appearance, diverged from Perseus towards the horizon. 
It was of a blue colour, and left a trail of ligiit, mariLing its 
path, which endured for about four seconds. At 10.44 on 
August 11, another brilliant one was witnessed. It was about 
equal to Venus, aud was visible in Ursa Minor. The traiii 
wnich it left remaiqed perceptible for a few seconds. It was, 
however, at 12.50 on the latter date that the most brilliant 
motcor was observed. It passed between the fourth magnitude 
stars Epsilon and Zeta in Cygnus, and soon afterwards disap- 
peared, leaving in its flight a train which oquld be seen for 
about 7 seconds after the exdaction of the meteor itself. This 
one, like the great majority of those observed, radiated from a 
small star B Oamelopardali, situated at B. A. 48 deg. 37 voin., 
and N. D. 59 deg. 18 min. There were several small ones seen 
in close proximity to this point. Not many were observed to 
come from other directions. One instance may be adduced. 
At 11.25 on August 10, a rather brilliant one passed from the 
bright star Scheat in P^asus to Cassiopeia. 

The majority of the meteors were accompanied vrith trains, 
which, however, were of very short duration. Most of the 
meteors seen were white, but several appeared of a light blue, 
and some of a yellowish colour. No sound was heard after the 
explosion of any one of them. They were more numerous on 
the 11th than on the 9th or 10th. The same fact was noticed 
in regard to the August meteors of 1869. 



ON THE PLANBTABT SYSTEM. 

At a meeting of the Academy of Sciences of Paris, Mr. 
Charles Emmanuel has submitted a new series of experiments 
on Wafting Spheres, and expressed his belief that he had found 
the demonstration of his favourite theory. He says, in opposi- 
tion to the opinions of all ancient and modem astronomers, that 
the real motion of the planets is from east to west, and the 
duration of the rotation of the earth, on itself, is equal to the 
solar and not to the sideral day. l&i. 'EMwasaAi^iftl offers to fur- 
ther test his experiments in pubYiG, 
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gether 'twelve pounds. They emitted an odour like that of 
flints when rubbed violently together. The hole made by the 
falling body was two feet in depth, the soil being a hard coazaa 
gravel ; but tlie fracture of the stone was obviously occasioiidd 
by its striking against three laige pebbles, each about fou 
pounds in weight. Professor Shephard obtained and examined 
the largest fnigment of the Aerolite. Fully one-half of its sa^ 
face was coated with the original crust, and the shape would 
seem to denote that the perfect mass had been of an oval sub- 
conical figure with a flattish base, so on the whole to have &p> 
proached the shape of the fiiimous Buralla stone, now in the 
British Museum. Among the constituent elements were foond 
meteoric iron, peroxide of iron, chladnite, troilite, together witk 
a single blackish mass which Professor Shephard considered was 
in all probability a plumbaginous aggregate. 



AURORA BOBEAUS A^D SOLAB SPOTS. 

Mr W. F. Dknnino writes from Bristol to the Times, Nov. 
10 : — " Lsist evening I witnessed a very interesting though not a 
very grand display of the Aurora Borealis. I first noticed the 

f phenomenon at 7.30, when there was a large arch of auroral 
ight extending from places about 45 deg. east and 45 deg. west 
of the northern horizon, and passing below Beta Auriga, through 
Ursa Minor, over the star Gamma, and passing on enveloped the 
stars Beta and Gamma in the head of Hydra. The light was 
most intense in the N.W. and N.E. Many changes were ap- 
parent in the intensity of this arch, and it soon appeared to be 
broken and gradually became much fainter, until at 7.57 p.m. all 
tmees of the aurora had gone. I noticed no streamers at all, but 
at the time when tlie phenomenon was at its best an intense glow 
was suffused over the northern horizon. Much later in the even- 
ing, and indeed throughout the greater part of the night, this 
glow was still apparent through breaks in the stratus clouds that 
wore situated in proximity to the horizon. 

♦' It is interesting to note that at the present time some portion 
of the sun's disc is in a very disturbed state. I examined it this 
morning at 10.50 with a 4-inch reflector, and found that six spots 
of average dimensions were perceptible. The largest one was 
the preceding spot of a group in the N.E. quadrant. The low 
power which I was using prevented my seeing any of the details 
of the appearance of the spots." 

The Rev. J. Hoskyns Abrahall writes to the Times from Combe 
Vicarjige, near Woodstock, Nov. 9 : — "To-night about 7.30 I have 
happened to see here a striking manifestation cf the Northern 
Lights. A well-defined belt of gold, mounting more than half- 
way to the zenith, and resting on two broad pillars of the same 
line, had spanned t\ie w\\o\e oi l\vo. TvoT\.\v-'wft%\,OTa. ^^^\\s. <»ft\itre 
heins above the Great Bear. "BeTve«Lt\v \ft.^ «v Wv^u^^xcv^Vvofc, 
through which gleamed the ataxa-, \>e\o^ x:tvx%, «iA .^ic^^^ ^^ 
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horisoDV spread a but slightly defined arc of paler gold than that 
of the lustrous belt on high, in ^ve minutes this grand girdle 
had vanished ; yet for a short space it 1^ at either end roundish 
halo-like fragments of itself, the effect of which was enhanced by 
lome grim black cloudlets that sailed majestically over the scene. 
The most remarkable aurorse obserred by M. Renou, at Nairn, 
were those of the 24th and 2dth of October, which were observed 
also at Paris. At yend6me, in addition to its intensity, the 
phenomenon presented, according to M. Eenou, the remarkable 
feet of the rays being curved to the extent of 5° or 6°. The 
barometer also fell 10 millimetres in an hour — an occurrence which 
M. Kenou had never before observed in our latitudes. M. Deville 
remarked that the frequency of these nurorse appeared to have a 
certain coincidence with the severe winter; and there was nothing 
extraordinary in this, as it was well known that the phenomenon 
could only be produced when the atmosphere contained small 
ice-crystals. ^^^^ 

BOABING OF THE ATTBOKA BOBEALIS. 

The vexed question whether appearances of the Aurora Borealis 
are really ever accompanied by any loud noise seems to have been 
settled by M. Paul EoUier, the aeronaut, who last December 
gtarted from Paris in a balloon, and descended, after fourteen 
hours in Norway, on Mount Ida, at an elevation of 4,000 ft. He 
says that he ^* saw through a veil of mist the brilliant rays of an 
Aurora Borealis, spreading all over its strange light. Soon after 
an incomprehensible and loud roaring was heard, which, when it 
ceased completely, was followed by a strong smell of sulphur, 
almost suffocating." 

M. Bequerel read at one of the last meetings of the Academy 
of Sciences of Paris a paper on the Celestial Origin of Atmo- 
spheric Electricity, and he concluded by stating that the auroras 
result from discharges of this electricity, and thus M. Bequerel 
explains the roaring, more or less loud, heard by the inhabitants 
of polar regions. The greatest part of scientific men deny the 
occurrence of these sounds, but M. Bequerel, in support of his 
opinion, quoted the observations of Paul Bollier. 



THE FATA MOBOANA. 

In a paper addressed to the Paris Academy of Sciences M. 
Wilfrid de Fonveille gives a description of the curious mirage, 
called the Fata Morgana, as seen near Edinburgh just prior 
to the great storm of June 18. On the day before strange 
rocks, changing their shapes, were seen coursing along on the 
sur&ce of the water, appearing and disappearing by turns. Then 
followed green fields, trees laden with ioWa^e «l\xA. ixmX,, <ys>YBfcrj 
houBBB, &c. The villages and seats B\t\xaXe4 on XJjv^ t^qj^^ksl 
shore of the Frith seemed to haye advanced Vii\ft\3tift'^*X«t\ ^^ssfe 
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May lighthouse was invisible, but its base was transformed into 
& rock nearly 1,000 feet high. It would be 'worth while to as- 
certain whether other appearances of the £&ta morgana had ever 
preceded storms. ^^^^ 

ORBAT HBAT. 

Mr. E. J. Lows writes from Highfield House Observatory, 
Aug. 15: — "From the 6th of this month the temperature ii 
shade has exceeded 80 deg. each day, being 89 deg. on the 11th, 
89*4 deg. on the 12th, 90*9 deg. on the 13th, and 81 deg. on the 
14th and 15th, the maximum temperature in sunshine reaching 
119 8 dog. On the 13th there was loud thunder from 3 p.m. to! 
P.M., and much lightning all the evening, more especially in the 
south. I wa8 on Ben Lawes on the 11th inst., and there saw 
Loch Tay elevated in the air, at 2 p.m., about 1,000 feet, by 
knirage." 

TYPHOON. 

The Typhoon of September 2 was very severely felt at Hong- 
kong. It occurred at night, and the enormouH waves appeared 
yet more gigantic from indistinctness, and sparkling through- 
out with the phosphorescent light of those seas, formed a 
spectacle of great grandeur. Added to this was the picturesque 
appearance of the shipping, the only visible portion of which 
consisted of sombre hulls, and brilliant lights, now appearing 
for an instant, then hidden behind a giant wave, the dark hull 
rolling, the gay light flickering, at times dimmed by the inter- 
vening spray, and again shining out with a brilliancy sufficient 
to indicate to those on shore the position of the vessel. 
Throughout the earlier part of the night, especially during the 
flood tide the Praya was deluged, and the smaller craft were 
piled on the top of it with utter disregard to arrangement of any 
kind. The vagaries of some of these boats were curious. Oppo- 
site the Pottinger Street wharf. Inspector Grimes, who was 
coming down towards the harbour, was suddenly confronted by 
a great indistinct mass apparently bound for the Queen's Road 
at an astonishicg rate of speed. He had time to get out of the 
way in an open doorway, and had the satisfaction of seeing the 
said mass, which prov(Kl to be a ship's gig, pass him like an 
express train. Similar effects were observed elsewhere, all the 
streets and ways leading down to the Praya being ultimately 
strewed with boats and the remains of boats. A boat in trying to 
round the comer of Messrs. Wahee, Smith, & Co.'s premises 
into Causeway Bay was capsized, and some of the crew, consist- 
ing of 12 persons, were with great difficulty saved ; one old man 
and two cnildren were washed away by the sea before the boat 
oouJd reach them. The gaVe N?as iyX,*\\sVev^\. ^\. \\ ^.^t. The 
destruction of boating in CaxLaewit^ ^^^^^a^OT^Wn. ^x^^ 
large Swatow junk ws capsizeei oi^^BiX^^^Xie T«sve^«ii^^ ^\^^ ^s^^ea 
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boileTS at t^ie refinery, driving the head of her mainmast 
through the wall of the house. She was full of passengers, who 
were all rescued and kindly cared for ; the poor fellows had lost 
their all in the wreck. The Praya in several places was com- 
pletely demolished. Shops were unroofed everywhere. The 
loss of life was most serious at West Point, Wanchai, Aberdeen, 
and Sowkewan. But the full fury of the storm seems to have 
fallen on Macao. Here, it is stated, the barometer fell to 28*22 
deg. The Shanghai Budget says that in the outer roads at 
Macao three of seven foreign ships were wrecked, and several of 
their crews drowned; and that in the harbour there were nearly 
6<K) Chinese boats and junks, of which not 100 were left in the 
morning. A steamer next morning could hardly get in, owing 
to the mass of floating wreck in the harbour ; at the Steamboat 
Wharf she found a mass of Chinese boats lying tier above tier. 
The Budget gives the estimate made that in all from 1,500 to 
2,000 persons in and around Macao, ashore and afloat, lost their 
lives on this occasion. 



LUNAB BAINBOW. 

The Rev. Gr. R. Winter writes from East Bradenham, Thet- 
ford, Nov. 26 : — " The evening was cloudy, and in the W. and 
N.W. were very heavy masses of clouds. Suddenly (it was 
about 5.35 p.m.) the moon, which was behind me, broke out with 
an intense brilliancy, and at the same time a very heavy shower 
of rain was falling, the end of the rain cloud just reaching me. 
The consequence was a most splendid rainbow. The arch was 
perfect, spanning the heavens in the N.W., and the colours, 
though faint, were distinctly visible. So intense was the bright- 
ness that I distinctly saw the reflection of the rainbow. The 
contrast between the sky behind me and before was very 
remarkable. I hope this beautiful spectacle was seen by some 
more scientific observer than myself." 



LX7KAB FHENOMBNOK. 

Dr. Bukdkb, of Clifton, has communicated to the Times : — ** A 
Lonar Phenomenon of extreme rarity and interest was visible 
here, April 25. At midnight the sky being crossed with long 
bands of filmy cirrus and generally hazy, I observed one parti- 
cular line of light in the north-east, which, though it much 
resembled the adjacent streaks of cirrus, presented a curve too 
regular to be accidental. On extending my observation, I found 
that this line of light was a portion of an enormous halo, having 
the zenith for its centre and the moon in its circumference. It 
was, therefore, equi-distant from the horizon at all points, and 
the moon having at the time an altitude of about 33 degrees, it 
follows that the diameter of the halo \va& ^o\v\> \\^ ^<^^'^'&. 
Although not viBible throughout its ©nt\ie CiOM£^^>S\. ws^^Xk^ 
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traced with more or less distinctDess through ahont three-fomthr 
of the circle. There was present at the same time an ordinary 
lunar halo, with a diameter of 45 degrees, and within this thb 
larger halo could not be seen. Two brilliant mock moons, with 
prismatic colours, appeared, one at either side of the moon, 
al>out three degrees beyond the inner margin of the smaller halo. 
Lastly, two other spots of condensed light (strictly mock moons) 
occupied positions in the larger, but corresponding, as I believp, 
to the points of intersection of a third halo, of which the moon 
was the centre and the radius 90 degrees. The two first-men- 
tioned mock m(M)n8 constituted the most conspicuoms features of 
the phenomenon, their colours standing out with marrellous dis- 
tinctness against a sky in that part fairly clear and black. The 
horizontal circle, although more interesting for its rarity, was 
not so striking as a spectacle, its light being oomparatiyely dim, 
and its diametor too largo to be included in a single view.** 



TO FAX ECLIPSR OF THB SUN. 

Thr earliest information of the Eclipse was receired by Mr. 
Willium Huggins, and communicated to the TimeSf namely, a 
telegram from Colonel Tennant, FJl.S., who is in charge of the 
Indian Eclipse Expedition : — 

"Dodabetta, Ootacamund, Dec. 12, 9.15 A.ir. 

"Thin mist. Spectroscope satisfactory. Reversion of lines 
entirely confirmed. Six good photographs." 

The sentence, " Reversion of lines entirely confirmed," refers 
to a very important observation made in Spain last December by 
Professor Young. This observation was described at the time 
by Professor Langley, one of the American party, in the follow- 
ing words : — 

"With the slit of his spectroscope placed longitudinally at 
the moment of obscuration, and for one or two secoads later, the 
field of the instrument was filled with bright lines. As far as 
could be judged during this brief interval every non -atmospheric 
line of tlie solar spectrum showed bright, an interesting observa- 
tion confirmed by Mr. Pye, a young gentleman whose voluntary 
aid proved of much service. From the concurrence of these in- 
dependent observations we seem to be justified in assuming the 
probable existence of an envelope surrounding the photosphere, 
and beneath the chromosphere, usually so called, whose thick- 
ness must be limited to two or three seconds of arc, and which 
gives a discontinuous spectrum consisting of all, or nearly all, 
the Fraunhofer lines showing them, that is, bright on a dark 
ground." 

Professor Young adds : — 

" Seeche's continuous spectrum at the sun's limb is probably 
the same thing modified by atmospheric glare ; anywhere but in 
the clear sky of Italy so much modified, indeed, as to be wholly 
masked" 
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although during the previons evening high banks of dond had 
rendered many hearts uneasy, still, at half-past four on the 
eventful day, these had drifted seaward, and the immediate 
future was full of bright promise. On the old fort, turned into 
an observatory, two laige telescopes were pointed to the sun. 
One was occupied by Mr. Lockyer, a large 9}-inch reflector; the 
other was under the guidance of Capt. Maclear and Mr. Pringle. 
Mr. M'lvor assisted Mr. Lockyer at the spectroBCope ; CSpL 
Christie noted down Maclear*s observatious ; and (General Selby, 
Col. Farewell, and others, had telescopf« ready to sketch the 
corona. At a few minutes after sunrise the first contact took 
place ; all were ready, and a strict silence reigned in the fort, 
broken only by noting the phenomena visible or ascertainable 
by telescope, spectroscope, and polariscope. Bright lines in 
abundance are noted by Maclear, Mr. Lockyer observes them, 
and then, just when they have two minutes more to work, just 
1 20 soconas, they see in a leaden-coloured, but otherwise dear 
sky, hung the eclipsed sun. It must have been a wondeifiil 
sight in the half-light — that brightness dimmed, but not all 
obscured— the sun, like the Miltonic Satan, appearing no less 
than ' Archangel ruined,' and above and below, but not on the 
sides, shooting glorious diamond rays, symmetrical pencils of 
light. I hear that this party has done * noble work;' I hope 
that all others have been equally successful, and that the results 
of this expedition, of which this is my last record, will redound 
to the advantage of science, which, in good earnest, is the cause 
of Truth itself. F. T. B." 

The following letter, communicated to the limeSy will be read 
with much interest : — 

" The curious breaking up of the thin annular rim of the stn, 
which is uncovered just before and just after totality, or which 
Furrounds the moon during an annular eclipse, has been but oo- 
casionally observed, and some scepticism as to the accuracy of 
Baily's observations has lately arisen. Having attempted an 
explanation of the ' beads,' I have looked with much interest for 
the reports of the eclipse of 1870, for, if I am right, they ought 
to have been well seen on this occasion. This has been the case. 
"We are informed that both Lord Lindsay and the Rev. S. J. 
Parry have observed them, and that Lord Lyndsay has set aside 
all doubts respecting their reality by securing a photographic 
record of their appearance. 

" My explanation is that they are simply sun spots seen in pro- 
file—spots just caught in the fact of turning the sun's edge. All 
observers are now agreed as to the soundness of Galileo's original 
description of the spots — that they are huge cavities, great rifte 
of the luminous surface of the sun, many thousands of miles in 
diameter, and probably some thousand miles deep. Let us sup- 
pose the case of a spot — say, 2,000 miles deep, and 10,000 miles 
across (Sir W. Hexscbel ho^a measured spots of 50,000 miles 
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diameter). When such a spot in the course of the sun's rotation 
reaches that part which forms the visible edge of the sun, it 
must, if rendered visible, be seen as a notch ; but what will be 
the depth of such a notch? Only about 1-4 3 0th of the sun's 
diameter. But the apparent depth would be much less, as the 
edge or rim of the spot next to the observer would cut off more 
or less of its actually visible depth, this amount depending upon 
the lateral or east and west diameter of the spot and its position 
at the time of observation. 

** Thus, the visible depth of such a notch would rarely exceed 
one-thousandtli of the sun's apparent diameter, or might be muck 
1«6S. The san being globular, the edge which is visible to us 
is but oar horizon of his fiery ocean, which we see athwart the 
intervening surface as it graidually bends away from our view. 
So small an indent upon this edge would, under ordinary cir- 
cumstances of observation, be rendered quite invisible by the 
irradiation of this vast globular surface of the glaring photo- 
sphere, upon which it would visually encroach. If, however, 
l:his body of glare could be screened off, and only a line of the 
sun's edge, less than one- thousandth of his diameter, remain 
visible, the notch would appear as a distinct break in this curved 
line of light. If a group of spots, or a great irregular spot with 
several umbrae, were at such a time situated upon the sun's edge, 
the appearance of a series of such notches or breaks leaving 
intermediate detadiments of the visible ring of the photosphere 
would be the necessary result, and thus would be presented ex- 
actly the appearance described as ' Bail/s beads.' 

" I have been led to anticipate a display of these beads during 
the late eclipse by the fact that some days preceding it a fine 
group of spots — visible to the naked eye through a London fog; 
— ^had been trav>elling towards the eastern edge of the sun, and 
should have readied the limb at about the time of the eclipse. 
The beads were observed by the Rev. S. J. Perry just where I 
expected them to appear. I have not yet learnt on which side 
of the sun they were observed and photographed by Lortl 
Lindsay. 

" Baily's first observation of the beads was made during the 
annular eclipse of May 16, 1836. That year, like 1870, w;ts 
remarkable for a great display of sun spots. As in 1870, tbey 
were then visible to the naked eye. I well remembw my own 
boyish excitement when, a few weeks before the eclipse of 1836, 
I discovered a spot upon the reddened face of the setting sun — 
a thing I had read about and supposed that only great astrono- 
mers were privileged to see. The richness of this sun-spot 
period is strongly impressed on my memory by the fact that I 
continued painfiilly watching the dazzling sun, literally * watch- 
ing and weeping,' up to the Sunday of the eclipse, on which day 
also I saw a large spot through my bit of smoked glass. 

" The previous records of these appearances of fracture of the 
thin line of light are those of Halley, in his memoir on the total 
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eclipse of 1715, and Maclauren's on that of 1737. Both of these 
correspond to great spot periods ; the intervals between 171^ 
1737, 1836, and 1870 are all divisible by 11. The observed 
periijid of sun-spot occurrence is eleven years and a small fraction. 

" I am anxiously awaiting the arrival of Lord Lindsay's 
long exposure photographs of the corona, for if they represent 
the varying degrees of splendour of this solar appendage, the 
explanations offered in chapter 12 of my essay on * The Fuel of 
the Sun ' will be very severely tested by them. 

" Yours respectfully, 

" W. MATTIEU WILLIAMS. 

" Woodside Green, Croydon, Jan. 4, 1872." 



METEOBOLOOY OF ENGLAND DURING THB YEAR 1871. 
BY JAMES GLAISHER, ESQ., F.R.S. 

The exceedingly cold weather at the end of the last year con- 
tinued till the ftth day of January, then somewhat moderated, 
but continued cold to the 13th ; a few days of temperature a little 
above the average of the season followed. On the 19ih the cold 
weather returned and continued to February 2nd ; taking the 
temperature for the 33 days ending this day the average deficiency 
of daily temperature was 3|°. From the 3rd of February to the 
14th of March the weather was mostly mild and occasionally 
spring like ; the average excess of these 40 days was 4j° daily; 
from March 14tli to the end of the quarter the weather was very 
changeable, the temperature being for two and three days to- 
gether considerably in oxcoss^ and then for two or three days 
much in defect of its average. Upon the last 17 days the tem- 
perature was in excess averaging 1 J° daily. 

The frost and snow in January stopped all out-door farm work; 
the mild weather in February melted the snow, and being accom- 
panied by rain caused rivers and streams to overflow, and in some 
cases to destroy a portion of the crops. Field work was all but 
stopped till towards the end of the month ; vegetation was very 
buekwiird ; pastures and grass lands were bare, and the scarcity 
of fodder was severely felt. Towards the end of February, under 
tIh' ii'fliionce of the higher temperature, shrubs, hedges, and the 
enrlv fruit-trees began to bud, and early spring flowers to bloom. 
All kinds of vegetables were scarce. 

During the month of March agricultural operations progressed 
vigorously ; the land was found to be unusually free from insects, 
and at the end of the quarter a very large breadth of land was 
under cultivation, but vegetation was still backward, having been 
checked by the frequent bleak north and east winds. The com 
was spoken of as healthy, but forage and vegetables were very 
scarce. 

With the exception of the period comprised between April 12th 
and 29th, the weather has been cold throughout the quarter, the 
temperature having been aVmoat toiitvauoualy below the average, 
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and on some days to large amounts. The average daily excess 
of temperature during the exceptional period above mentioned 
was 4°, and the average daily deficiency for the remaining 73 
days exceeded 2^°. The direction of the wind from April 12th 
to 29th was generally S.W., and during the rest of the quarter 
was generally E. or N., op a compound of these directions. The 
low temperature was the most severe both at the beginning and 
at the end of June, and the deficiency of temperature for this 
month from the average of the preceding thirty years exceeded 
4° daily. The mouth of June 1860 was of the same low tem- 
perature, but previous to that we must go back as far as the year 
1821 for one of lower temperature. 

The deficiency for the whole quarter amounted to more than 
1J° daily, from the average of 60 years, and there has been no 
corresponding quarter of as low a temperature at Greenwich since 
1860, when April was much colder, but May was a little warmer, 
and, as above stated, June was about the same value, so that the 
mean temperature of the same three months in 1860 was nearly 
1*^ lower than in 1871. Taking the whole country, the meaij 
temperature for these three months is 50°*8, being very nearly of 
the same value as for the same three months in the year 1869, 
which was 60°- 7. 

The unseasonably cold weather which has for the most part 
prevailed throughout the quarter, together with the north winds, 
the cloudy sky and scanty sunshine, have caused vegetation 
generally to be very backward. At the end of the quarter corn- 
fields still looked green. The harvest in the southern counties 
was not expected to begin for five or six weeks, and in the more 
northern counties the crops were not expected to ripen till to- 
wards the end of August. Hay-making had been frequently in* 
terrupted by rain, and much hay had been spoiled. 

The cold weather which had been generally prevalent through- 
out the preceding quarter continued, with the slight exception of 
the few days, July 1 4th to 21st, till August 6th. This was followed 
by a period of 42 days of wann and genial weather, extending from 
August 6th to September 16th, during which interval the mean 
excess of temperature above the average was 4J° daily. From 
this time to the end of the quarter the weather was again cold, 
and heavy rain fell everywhere ; the average deficiency of tem- 
perature was 3J^ daily. 

In the middle of August all crops were backward, but the fine 
and forcing weather which followed brought them rapidly to 
maturity, almost simultaneously, but the gathering in of the 
harvest was much delayed by the scarcity of labour. By the end 
of August a large portion of the crops had been stacked. At the 
end of the quarter the rain was very beneficial to the south of 
England, but interfered with the completion of the harvest in 
Scotland, and also in some backward Irish districts. There were 
considerable complaints about the spread of the potato disease at 
different times during the quarter, by the completely rotting away 
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uf the tuber, so that the stems were left without tnbers attached. 
Generally the -wheat crop iras considered deficient. 

For the whole country the temperature for the quarter waslower, 
both in its high day, low night, and mean yalue, than in the corre- 
Klx>Dding quarter in the three preceding years, whilst the amount of 
water mixed with air was the same as that in the years 1869 and 
1870, and therefore the humidity of the air has been greater in 
1 871 than in either of the two preceding years. Thefall of rain was 
nearly double of that in the same period in 1870. and exce-eds both 
that in 1868 and 1869 by 2j- inches and 2} inches respectively. 

The mean readings of the barometer oscillated above and below 
the average several times during the first few days of January, 
but on the 13thampid fall commenced, and reached its minimum, 
28°*73, at 9h. a.m. of the 16th ; a steady increase was recorded 
after this, and with but few interruptions continued till the end 
of the month ; the range of reading for the month was 1-36 in. 
During February the mean daily readings were principally above 
the average, the minimum for the month, 29*06 in., occurring on 
the 10th. The range of reading amounted to 1*20 in. 

The principal movements of the barometric column during 
March were as follows : — A decrease from 30*35 in. on the 1st to 
29*42 in. on the 6th, an increase to 30*00 in. on the 10th, a de- 
ereaso to 29*12 in. on the 16th, an incretise to 30*15 in. on the 
18th, a decrease to 29*59 in. on the 24th, and an increase to 
30*28 in. on the 28th. 

The range of reading amounted to 1*24 in. 

The pressure of the atmosphere increased from 29*59 in. on the 
3rd of April to its maximum reading for the month, 30*050 in. 
(m the 6th, and continued generally about 29*8 in. till the 13th. 
On the 1 4th it decreased and continued with slight exception to 
the 19th, when 29*008 in., the minimum for the month, took 
place. From the 20th there were increasing readings till the 
2oth, to u maximum of 29*90 in., and this was followed by read- 
ings decreasing to 29*34 in. on the 29th. The range of readings 
in the month was 1042 in. 

Throughout the month of May the mean daily values were, with 
six exceptions, above the average, and the range of readings was 
from 30-214 in. on the 7th, to 29*636 in. on the 25th, or 0*578 in. 
only. 

In June the waves of oscillation were small, and during the 
month there were no large departures from the average. The read- 
ings varied from 30*097 in., the maximum, on the 26th, to 29*337 
in. the minimum, on the 17th ; the range was therefore 0*760 in. 

The changes of atmospheric pressure were small in amount 
but frequent during July, the tendency, however, being towards 
higher values in the middle than at the beginning and end of the 
month. The maximum value, 3006 in., occurred on the 6tb, 
and the minimum, 29*24 in., on the 26th, thus giving a range of 
0-82 in. 

In August the oBcillatioua -svexe "Vai^et tha.u in July, the prin- 
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dpsJ moTements being an increase to 30*02 in. on the 10th, a de- 
crease to 29*26 in. on the 18th, an increase to 29*80 in. on the 
21st, a decrease to 29*56 in. on the 24th, an increase to 30*31 in. 
on the 28th, and a decrease to 29*82 in. on the 30th. The maxi- 
mum value recorded was 30*31 in., and the minimum 29*26 in., 
the range being 1*05 in. 

The mean daily values in September were generally below the 
average from the Ist to the 1 1th, and from the 20th to the ^md 
of the month; the means for the remaining days being in excess. 
During the last few days several large movements were recorded, 
and on the 27th the minimum for the month occurred, viz., 
28*85 in. The highest reading was 30*12 in. on the 14th, and 
the range 1*27 in. 

The mean temperature of January was 33°*2, being 3°*1 lower 
than the average of 100 years, and lower than in any year back 
to 1842, when 32^*9 was recorded. 

The mean temperature of February was 42°*4, being 3°*9 
higher than the average of 100 years, and higher than in 1870 
by 6°*2, but lower than in 1869 by 2o*9. 

The mean temperature of March was 44°*9, being 4°*0 higher 
ihan the average of 100 years, and higher than in the correspond- 
ing month in any year back to 1869, when 46°*4 was recorded. 

The mean temperature of April was 47°*7, being 1°*7 higher 
than the average of 100 years, but lower than the corresponding 
value in any year back to 1861, when 44°*3 was recorded. 

The mean temperature of May was 51°*9, being 0°*7 below the 
average of 100 years, lower than in 1870 by 1°*5, but higher 
than in 1869 by 1°*4. 

The mean temperature of June was 54°*8, being 3°'4 lower 
than the average of 100 years. The only instances in the period 
1771-1871, in which the corresponding values were the same as 
this or of lower value are as follows :— 1771, 64°0 ; 1789, 54°*8 ; 
1792, 64°*4; 1795, 63°*7 ; 1797, 54°*8 ; 1805, 640*6; 1812, 
64°*0 ; 1814, 53°*4 ; 1816, 53°*1 ; 182L 54°*1 ; 1860. 640*8. 

The mean temperature of July was 61°*7, being 0°*1 higher 
than the average of 100 years, but lower than the corresponding 
values in 1870, 1869, and 1868. 

The mean temperature of August was 64°*8, being 4°*0 higher 
than the average of 100 years, and in the period 1771-1870, the 
oply instances in which the corresponding values have been the 
same as, or in excess of, this value are: — 1780, 65°*7; 1802, 
64°*8; 1842, 65°*4; and 1867, 66°-8. 

The mean temperature of September was 57°* 4, being 0°*9 
higher than the average of 100 years, and higher than in 1870 
by l°-7. 

The mean temperature of October was 49°*4. 

The mean temperature of November was 37°*6, being 4°| less 
than the average of 100 years, and the coldest November for 98 
years. 

The mean temperature of December was 38^*3. 
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The mean high day temperatures of JanoaiT were 5^*8 lower, 
and of Febmaiy and ])Carch 2^*9 and 6^4 higner, than their re- 
8pective arerages. 

The mean low night temperatores of January were 4^*2 lower 
than their averages ; and of Febroary and March Z^'6 and 1°'6 
higher respectirely. 

Therefore the month of January was cold, and those of Feb- 
ruary and March warm both by day and night. 

The mean high ^y temperature of April was the same as its 
average, and of May and June lower than their respective arer- 
Hges. 

The mean low night temperature of April was higher than its 
average ; and of May and Juue lower than their respective aver- 
ages. 

Therefore the nights in the month of April were warm, and 
in May and June both the days and nights were cold. 

The mean high day temperatures of July and September were 
^ower, and of August higher, than their respective averages. 

The mean low night temperatures of July, August, and S^ 
ti>mb«»r were higher than their respective averages. 

Therefore the days in July and September were cold, and in 
Auputt warm, while the nights were warm during the whole 
three months. 

The daily ranges of temperature were less than their respective 
averages in January and February by 1°*6 and 0°*7 respectively, 
anil preator in March by 3°*7. 

Tin* daily ranges of temperature were less than their respec- 
tive averages in April and June by 2°*0 and 2°*8, but greater in 
May by l°-8. 

The daily ranges of temperature were less than their respective 
averages in July and September by 2°'6 and l°-2 respectively, 
but greater in August by 4°' 7. 

The fall of rain was 0*2 in. in excess in January and 0*5 in. 
in defect in both February and March. 

The fall of rain was 1*3 in. and 1*1 in. in excess in April and 
June respectively, and 1*3 in. in defect in May. 

The fall of rain was 07 in. and To in. respectively, in defect 
in July and August, and 1'7 in. in excess in September. 

The mean temperature of the air in the three months ending 
February, constituting the three winter months, was 36''*4, being 
1°-G lower than the average of 100 years. 

The mean temperature of the air in the three months ending 
May, constituting the three spring months, was 48°*2, being 
l°-7 higher than the average of 100 years. 

The mean temperature of the air in the three months ending 
August, constituting the three summer months, was 60"'*4, being 
0°-2 higher than the average of 100 years. 

Horse Chesnut, first appearance of leaf buds on the, at Ilelston 

on February 18 ; and at Halifax on the 23rd. At Strathfield 

Turgisa, on March 1 ; at Llandudno on the 7th ; and at Guern- 
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aey on the 11th. In leaf at Strathfield Tnrgiss on March 14 ; 
at Ghiemsey on the 26th; at Eastbourne on the 28th ; and at 
Ghislehnrst on the 30th. 

Hawthorn, first appearance of leaf buds on the, at Chislehurst 
on February 14 ; at Halifax on the 20th ; and at Weybridge on 
the 21st. At Guernsey on March 1 ; at Llandudno on the 7th ; 
and at Hull on the 18th. In leaf at Helston on March 11 ; at 
Halifax on the 20th ; at Guernsey on the 26th ; at Llandudno 
on the 27th ; and at Eastbourne on the 31st. 

I^camore, first appearance of leaf buds on the, at Weybridge 
on February 2 ; at Chislehurst on the 14th, and at Halifax on 
the 23rd. At Strathfield Turgiss on March 6 ; and at Guernsey 
on the 26th. In leaf, at Halifax on March 26 ; at Eastbourne 
on the 27th ; and at Chislehurst on the 30th. 

Snowdrop in blossom on January 18 at Helston ; on February 
8 at Lampeter ; on the 10th at Marlborough College ; and on the 
25th at Culloden. 

Peach in blossom on March 4 at Helston ; on the 9th at Ox- 
ford; on the I7tli at West Harptre; on the 22nd at Wisbech; 
and on the 26th at Chislehurst. 

Plum in blossom on March 20 at Strathfield Turgiss ; on the 
22nd at West Harptre ; on the 24th at Helston ; on the 25th at 
Oxford and Silloth ; on the 26th at Chislehurst ; and on the 30th 
at Weybridge Heath. 

Pear in blossom on March 12 at Helston; on the 25th at 
Oxford and Llandudno ; and on the 30th at West Harptre. 

Cherry in blossom on March 20 at Helston ; on the 23rd at 
Llandudno ; on the 25th at Oxford ; on the 26th at Chislehurst ; 
^and on the 28th at Weybridge Heath. 

Field Elm in leaf on April 6 at Oxford ; on the 13th at Wey- 
bridge ; on the 23rd at Halifax ; on the 27th at Helston and 
Osborne ; and on the 30th at Miltown. On May 19 at Hull. 

Wych Elm in leaf on April 10 at Guernsey ; on the 23rd at 
Strathfield Turgiss ; and on the 27th at Somerleyton. On May 
5 at Wisbech ; and on the 24th at Hull. 

Oak in leaf on April 10 at Guernsey; on the 16th at Wey- 
bridge Heath ; on the 20th at Strathfield Turgiss ; on the 27th at 
Llandudno ; and on the 29th at Chislehurst. On May 10 at 
Miltown ; and on June 6 at Hull. 

Lime in leaf on the 4th of April at Oxford and Wisbech ; on 
the 10th at Guernsey ; on the 14th at Weybridge Heath ; on the 
16th at Llandudno ; on the 19th at Chislehurst; on the 25th at 
Strathfield Turgiss ; and on the 26th at Helston. On May 6 at 
Miltown; and on the 16th at Hull. 

Sycamore in leaf on March 27 at Eastbourne. On April 7 at 
Strathfield Turgiss ; on the 9th at Weybridge Heath ; on the 
10th at Guernsey ; on the 15th at Llandudno; on the I7th at 
Hull; on the 2l8t at Wisbech ; on the 23rd at Helston ; and on 
the 28th at Miltown. 

Horse Chestnut in leaf on March 28 at Eastbourne. On April 4 
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at Weybridge Heath and Oxford ; on the 9th at Wisbech ; on the 
12th at Llandudno ; on the 16th at Halifax ; and on the 21st at 
Miltown. On May 14 at HuIL 

Common Poplar in leaf on April 10 at Strathfield Turgiss; 
on the 12th at Wisbech ; on the 21st at Weybridge Heath and 
Chislehurst ; and on the 24th at Halifax. On June 4 at Hull 

Hawthorn in leaf on March 31 at Eastbourne. On April 7 at 
Weybridge and Miltown ; on the 10th at Hull ; and on the 16th 
at Helston. On May 19 at Silloth. 

Hazel in leaf on April 9 at Miltown ; and on the 18th at Wey- 
bridge. On May 24 at Hull. 

Walnut in leaf on April 20 at Wisbech. On May 2 at Wey- 
bridge. And on June 16 at Hull. 

Apple in blossom on April 8 at Helston; on the 13th at 
Oxfoixi ; on the 15th at Weybridge; on the 18th at Wisbech; 
on the 19th at Strathfield Turgiss and Llandudno ; and on the 
20th at Miltown. On May 8 at Stonyhurst ; and on the 10th at 
North Shields. 

Pear in blossom on April 7 at Culloden ; on the 10th at Mil- 
town; on the 13th at Weybridge; on the 15th at Bywell; on 
the 16th at Wisbech; on the 20th at Stonyhurst; and on the 
27th at Hull. 

Cherry in blossom on April 1 at Strathfield Turgiss ; on the 
4th at Silloth ; on the 7th at Miltown ; on the 8th at Culloden ; 
on the 10th at Bywell; on the 11th at Wisbech; and on the 
17th at Hull. On May 13 at North Shields. Ripe on June 20 
at Miltown ; on the 27th at Stonyhurst ; and on the 30th at 
Silloth. 

Peach in blossom on March 24 at Miltown ; and on the 28th 
at Strathfield Turgiss. On April 3 at Weybridge ; and on the 
30th at Halifax. 

Plum in blossom on April 1 at Weybridge, Miltown, and Cul- 
loden ; on the 16th at Stonyhurst ; and on the 30th at Halifax. 

Lilac in blossom on April 10 at Gruemsey and Helston; on 
the 19th at Llandudno ; on the 27th at Oxford ; on the 28th at 
Strathfield Turgiss ; and on the 29th at Wisbech. On May 1 at 
Weybridge ; on the 2nd at Lampeter ; on the 6th at Hawarden 
arid Silloth ; on the 7th at Miltown ; on the 15th at Stonyhurst; 
and on the 27th at North Shields. On June 12 at Hull. 

Laburnum in blossom on April 17 at Helston ; on the 28th at 
Llandudno ; on the 29th at Strathfield Turgiss ; and on the 30th 
at Gruemsey. On May 3 at Weybridge and Oxford ; on the 6th 
at Lampeter ; on the 8th at Chislehurst and Hawarden ; on the 
12th at Wisbech ; on the 13th at Sillolh ; on the 16th at Stony- 
hurst ; on the 20th at Miltown ; and on the 26th at Hull. 

Yellow Broom in blossom on April 17 at Weybridge Heath; 
and on the 30th at MaWjonti^i. OtlMa-^ ft at Hull. 

White Broom in VAoaaom oii k\.Ti\ *2.\ ^\.\2i2>.\^$csiScsv'5k. Qi^s^May 
5 at Miltown; on tUe ^t\i aX CV\^\^\i»s&\.\ ^tA ^\i "viafe \Si!ia.>s» 

Hull. 
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Mountain Ash in blossom on May 2 at Weybridge ; on the 5th 
at Chislehurst ; on the 10th at Llandudno ; on the 18th at North 
Shields and Miltown ; and on the 21st at Hull. 

Honeysuckle in blossom on May 2 at Strathfield Turgiss ; 
on the 4th at Llandudno ; and on the 8th at Chislehurst. On 
June 5 at Hull ; and on the Idth at Miltown. 

Syringa in blossom on May 16 at Strathfield Turgiss ; on the 
25th at Chislehurst' and Oxford ; and on the 29th at Lampeter. 
On June 12 at Miltown ; and on the 14th at Weybridge Heath. 

Acacia in blossom on June 17 at Chislehurst ; and on the 21st 
at Miltown. 

Privet in blossom on June 17 at Chislehurst; on the 21st at 
Strathfield Turgiss ; on the 26th at Weybridge Heath ; and on 
the 27th at Miltown. 

Wheat in ear on June 1 at Wisbech; on the 13th at Helston ; 
on the 15th at Cardington ; on the 18th at Silloth ; on the 20th 
at Weybridge; on the 26th at Boston; and on the 29th at 
Hawarden. In flower on June 9 at Taunton ; on the 21st at 
Helston ; on the 24th at Weybridge and Chislehurst ; on the 26th 
at Cardington ; on the 27th at Silloth ; and on the 28th at Hull. 
Barley in ear on June 15 at Cardington ; on the 21st at Wey- 
bridge ; and on the 24th at Helston. In flower on June 26 at 
Cardington ; and on the 30th at Weybridge and Hawarden. 

Rye in ear on June 14 at Weybridge. In flower on June 18 
at Weybridge ; and on the 20th at Chislehurst. And on July 1 
at Hull. 

Oats in ear on June 17 at Weybridge Heath and Helston ; 
and in flower on the 23rd at Weybridge Heath. 

The swallow arrived at Taunton on March 15, and at Helston 
on the 21st. 

The thrush arrived at Culloden on February 15, and at 
Guernsey on March 28. 

The brimstone butterfly was seen at Bournemouth on February 
10. 

Cuckoo arrived on April 7 at Barnstaple; on the 10th at 
Gaiernsey; on the 12th at Llandudno ; on the 13th at Truro and 
Strathfield Turgiss ; on the 15th at West Harptre; on the 17th 
at Bournemouth and Weybridge ; on the 18th at Hawarden ; on 
the 19th atHolkham; on the 21st at Oxford; on the 22nd at 
Chislehurst, Grreenwich, and Wisbech ; on the 24th at Wilton 
and Cardington ; on the 25th at Miltown ; on the 26th at Halifax 
and Silloth ; and on the 27th at Somerleyton, Hull, and Cul- 
loden. On May 1 at Lampeter and Stonyhurst ; on the 2nd at 
Boston and Bywell ; on the 6th at Allenheads ; and on the 20th 
at North Shields. 

Swallow arrived on April 6 at Osborne ; on the 8th at Car- 
dington, Holkham, and Miltown ; on the 9th at Wilton and 
Chislehurst; on the 10th at Truro and ^\ie«X\ft^\ Q^\}afeVlJOft. 
Ht Hawarden; on the 13th at Helston, ^e>«X. 'asct>^'«^>^«^ - 
bridge, and Stonyhurst ; on the 14tli at ^tTa.t\Aft\^\ QVi.XJaa\^^!5sx 
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at Llandudno, Hull, and Silloth ; on the 18tli at Wisbech ; on 
the 19th at Somorleyton ; on the 2l8t at Carlisle ; on the 22Dd 
at Byvell ; on the 25th at Eoyston and Halifax ; on the 26th at 
lAmpoter ; and on the 28th at Allenheads. 

Nightingale arrived on April 7 at Holkham; on the 12th 
at Strathfield TurgJBs; on the 13th at Rojston ; on the 16th at 
Stroatley and Cardington ; on the 1 7th at Wejbridge ; on the 
1 9th at Chislehurst ; and on the 23rd at Somerlejton. JDeparted 
on June 2 from Weybridge. 

Saturn's rings. 

LiRUTEXANT Dayies has published a work in which he main- 
tains the doctrine of the satellitic nature of Satum*s rings. A^ 
ct^rding to this thoory, the rings are composed of numbers of 
small satellites revolving round the planet, which satellites are, 
in fact, meteors arrest t-d by the planet as they descended to- 
wards the sun. Mr. Davieu concludes that the energy of the 
sun*H light and heat has been derived frem meteors falling into 
it ; a theory first brought into notice by Mayer, but in reality 
propounded long before his time. Mr. Proctor has lately pro- 
pounded a different tlioor}-, Uiat the solar corona consists of 
meteors ejected from the sun ; but it is difficult to understand 
how the ejecting force can be perpetuated. The probability 
appears to us that the solar light and heat are mainiained by 
meteors falling into the sun, as Mayer supposed ; and that these 
meteors are genemtcd in the realms of space by the action of 
liglit upon the imponderable ether producing such motions in it 
as generate gravity and lead to Hj^regation. On this theory 
the force evolved by the sun, and passing away as light and 
heat, is returned in the shape of a shower of meteors which 
exiu'tly repnxluces the energy expended. There is thus only a 
circulation and no loss, the supposition of which is impossible.— 
Jlluatrated London News. 



THE TLAXET VENTS. 

Mr. W. E. DKXNiNfJ, the hon. secretary of the Observing Astro- 
nomical Society, Bristol, lias addressed to the Times the follow- 
ing letter: — 

It will be in the recollection of many of your scientific readers 
that in March last the Observing Astn)nomical Society under- 
took to organise a systematic series of observations of the planet 
Venus, with the view of gaining a better knowledge as to the 
dusky markings which have been occasionally seen to diversify 
her disc. The Society, therefore, invited the co-oix^ration of 
other astronomers, and the result was that many genth'men pos- 
sessing powerful astronomical instruments promised their as- 
sistance, and the observations commencnl under favourable cir- 
cumstances. They have, fortunately, also been carried on with 
6XiCC(i&^. Many of the observers have succeeded in detecting the 
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exceedingly faint markings on the planet's surface, which have 
been delineated and their general appearance recorded. Alto- 
gether 50 sketches of these markings have been made and for- 
warded to me ; but until the whole of the results obtained can 
be collected, and a careful comparison instituted, it will be im- 
possible to tell, with any degree of certainty, their degree of 
permanency, form, and general character. It may, however, be 
interesting to remark that some of the sketches, taken by different 
observers on the same date, show markings of the same form, 
although in some cases the details are evidently different. That 
this discordance should exist is not surprising when we consider 
that it is a matter of great difficulty to make out the precise 
forms <of these appearances. Indeed, some of the observers have 
entirely failed to detect them, although the planet has on many 
occasions been subjected to a very careful scrutiny. 
. One of the most successful of the observers is Mr. George M. 
Seabrook, of the Temple Observatory, Kugby, who, with the 8J 
in. equatorially-mounted refractor which was formerly in the 
possession of the late Rev. W. R. Dawes, F.R.S., has frequently 
seen and delineated the markings on the planet's disc. They, 
however, appear to be extremely faint, cloud-like objects, and 
must necessarily be looked for with none but the most excellent 
defining telescopes ; and it is owing to this fact, perhaps, that so 
few observers have, until quite recently, been able to detect them. 
Now, however, that more interest is attached to the observation 
of this planet, through the exertions of the members of the Ob- 
serving Astronomical Society, it is exceedingly probable that the 
markings on her surface will be much more frequently looked 
for, and more often observed, than was formerly the case. 

It is proposed to continue the observations until October, 1872, 
and it is also intended to collect all previous drawings and re- 
cords of the planet's appearance. To effectually accomplish this 
the Society will necessarily require the assistance of amateur ob- 
servers and others who may have in their possession any sketches 
or results of observations of the markings. It will also be very 
necessary to consult the works of earlier observers, so that a 
mass of data may be collected and placed before a thoroughly 
experienced astronomer, who will carefully investigate it and de- 
cide as to the nature and character of the dark streaks and mark- 
ings of the planet, which have been considered, for very many 
years, beyond the reach of any but the most powerful and perfect 
telescopes. The irregularities which are distinguishable in the 
outline of the terminator (the boundary between the dark and 
illuminated portion of the disc) will also receive due attention. 



THK BOYAL METEOBOLOGICAL OBSERVATOBY AT KEW. 

(From the Inaugural Address of President Sir William Thomson 

to the British Association.) 

Onb of the most valuable services to science which the British 
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Association has performed has been the establishment, and the 
twenty-nine years' maintenance, of its Observatory. The Royal 
Meteorological Observatory of Kew was built originally for a 
sovereign of England who was a zealous amateur of astronomy. 
George the Third used continually to repair to it when any 
celestial phenomenon of peculiar interest was to be seen ; and a 
manuscript book still exists filled with observations written 
into it by his own hand. After the building had been many 
years unused, it was granted, in the year 1842, by the Commis- 
sioners of Her Majesty's Woods and Forests, on application of 
Sir Edward Sabine, for the purpose of continuing observations 
(from which he had already deduced important results) legaid- 
ing the vibration of a pendulum in various gases, and for the 
purpose of promoting pendulum observations in all parts of the 
world. The Government granted only the building — ^no funds 
for carrying on the work to be done in it. The Eoyal Society 
was unable to undertake the maintenance of such an obser- 
vatory ; but, happily for science, the zeal of individual Fellows 
of the Koyal Society and Members of the British Association 
gave the initial impulse, supplied the necessary initial funds, 
and recommended tlieir new institution successfully to the fos- 
tering care of the British Association. The work of the Kew 
Observatory has, from the commencement, been conducted under 
the direction of a Committee of the British Association ; and 
annual grants from the funds of the Association have been made 
towards defraying its expenses up to the present time. To the 
initial object of pendulum research was added continuous obser- 
vation of the phenomena of meteorology and terrestrial mag- 
netism, and the construction and verification of thermometers, 
barometers, and magnetometers designed for accurate measure- 
ment. The magnificent services which it has rendered to 
science are so well known that any statement of them which I 
could attempt on the present occasion would be superfluous. 
Their value is due in a great measure to the indefatigable zeal 
and the great ability of two Scotchmen, both from Edinburgh, 
who successively held the office of Superintendent of the Obser- 
vatory of the British Association — Mr. Welsh for nine years, 
until his death in 1859, and Dr. Balfour Stewart from then until 
the present time. Fruits of their labours are to be found all 
through our volumes of Reports for these twenty-one years. 

The institution now enters on a new stage of its existence. 
The noble liberality of a private benefactor, one who has la- 
boured for its welfare with self-sacrificing devotion uninter- 
mittingly from within a few years of its creation, has given it a 
permanent independence, under the general management of a 
Committee of the Roj^al Society. Mr. Gassiot's gift of 10,000 . 
secures the continuance at Kew of the regular operation of the 
self-recording instruments for observing the phenomena of te^ 
restrial magnetism and meteorology, without the necessity for 
iiirthor^support from. l\i© "BT\\Aa\i ^aociation. 
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Tlie success of the Kew Magnetic and Meteorological Obser- 
vatoiy affords an example of the great gain to be earned for 
science by the foundation of physical observatories and labora- 
tories for experimental research, to be conducted by qualified 
persons, whose duties should be, not teaching, but experiment- 
ing. Whether we look to the honour of England, as a nation 
which ought always to be the foremost in promoting physical 
science, or to those vast economical advantages which must 
accrue from such establishments, we cannot but feel that experi- 
mental research ought to be made with us an object of national 
concern, and not left, as hitherto, exclusively to the private 
enterprise of self-sacrificing amateurs, and the necessarily incon- 
secutive action of our present Governmental Departments, and 
of casual Conunittees. The Council of the Royal Society of 
Edinburgh has moved for this object in a memorial presented 
by them to the Koyal Commission on Scientific Education and 
the Advancement of Science. The continent of Europe is re- 
ferred to for an example to be followed with advantage in this 
oountiy. 

THE NEXT TOTAL SOLAB ECLIPSE. 

Mb. J. R. HiKD (Mr. Bishop's Observatory, Twickenham) 
has addressed to the Times the following letter: — "On the 
occasion of the eclipse of the sun in December last there were 
frequent inquiries as to the date of the next Solar Eclipse which 
will be total in England. I am not aware that any one was in 
■a position at that time to reply to these queries. It was known 
from the calculations of Hallaschka and others that during the 
present century there could be no such eclipse, but with the 
exception of one or two dates in the ensuing century which had 
been vaguely assigned, and which have proved to be erroneous, 
I believe no attempt has been made to ascertain this date, or, at 
least, that no results of the attempt have been published. The 
uncertainty thus attaching to the subject, though one of. mere 
curiosity to the present generation, has induced me to undertake 
a systematic and careful examination of future eclipses with the 
immediate object of discovering the one in question, and I now 
forward to you the principal results. In this inquiry I have 
examined accurately many eclipses, in which the central line 
has not eventually been found to pass over this country, it being 
very difficult in certain cases to determine, without a rigorous 
computation, how the tracks would run. For the sake of brevity 
I shall here allude only to two or three such eclipses. 

During the first half of the 20th century I have not found the 
phenomenon of which I was in search. The eclipses in which 
the central line approaches nearest to our shores are the follow- 
ing: — That of August 30, 1906, when entering Spain, .near 
COTonna, and passing over Madrid, it launches into the Mediter- 
ranean at Valencia ; that of August 21, 1914, when meeting the 
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(^ronicle nftra to it in dnilar trains. I hate calculated the 

psHiciiliM of this edipee, introducing the last value of the Been- 

lu'scccleretjon of the mooa's mean motion, so that mj results 

MOoM tMj closely repreeent the cireumstaneeB of the phenome- 

Boa as it sttnally occurwd. 1 And the eclipse was not total in 

Undoa. The central line enterfd oni- island at Aberjatwlth, 

and passing near Shrewabniy, Stafford, Derby, Nottingham, and 

^inccJn, reached the German Ocean t*a milea south of Saltfleet. 

file nortiem limit ot the total eclipse paused near Holyhead, 

omdfonJ, Leeds, and York, and left England between Filey and 

Kamboroogh Head. The aoulhom limit met the coast of 

Hiamorgan below Swansea, and passed over Monmonth, Noith- 

implon, Huntingdon, and Norwich ; consequently, the nearest 

•PFWch of the total phase to London was at a point on the 

orders of Northamptonshiw and Bedfordshire. By a special 

""Elation for a point near Stafforf, about tho centre of theirath 

*Ms England, I find the total eclipse began at 2.36 p.m., local 

^o time, and that the sun waa hidden 3m. 268., while at an 

Mode of more than 30 deg. 

The ' stars about the snn,' remarked by our forefathers, 
** probably the planets Mercury and Venua, then within a 
r'JBoirom each other, and 10 deg. west of the sun, and possibly 
"right stars in the constellatioDB Pegasus and Andromeda, 
"'"e what is frequently called 'the squaro of Pegasus.' 
^ and Saturn were alao at that time within a degree froai 
I other, but very near the western horizon. 
, ^ J e, therefore, necessary to look further back than the year 
"'r the total solar eclipse in London neit preceding that of 
■■■ i-atlj doubt if, eiceptir.g the eclipse of August 11, 
.hero can be any filial solar eclipse visible 
■B from the present time." 
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eclipses, where the apparant diameters of sun and moon will be 
80 nearly equal as to unfit them for favourable physical obser- 
Tation, will be omitted. 

The eclipse of December 12 next is described generally in the 
various epnemerides. It will be total in Southern India and in 
Ceylon in the early morning. At Ootacamund, the sanatozy 
station in the Neilgherry Hills, for 2m. 8s., totality commencing 
at 7h. 32m. 53s. a.m. local mean time, with the sun 18 deg. 
above the horizon. The first contact of limbs occurs here a 
quarter of an hour after sunrise, so that the whole eclipse is 
visible. At Trincomalee totality commences at 7h. 55m. 458. 
A.M. local time, and continues 2m. lis. In the northern part of 
the Australian continent the eclipse may extend over more than 
four minutes. Expeditions are organising for several staticas 
along the central line. In the Neilgherries, in particular, it 
appears favourable weather is confidently expected. I lemaA 
upon other eclipses in order of date : — 

1. The eclipse of April 16, 1874. — The central line com' 
mcnees in the Antarctic Regions near the position marked upon 
our charts as " Weddell's farthest," and crosses Southern Africa, 
from the Orange River district to Natal. The only locality in 
which observations could be advantageously made lies between 
the Orange River and Lion mountains, nesur the west coast, in 
about 29 deg. south latitude. Taking as a point for special 
calculation 18 deg. E., 29 deg. 11m. S., I find the last ray of 
sunlight disappears at 3h. 53m. 54s. p.m. local time, and totality 
continues 3m. 378., the sun at an altitude of 22 deg. ; this point 
is very near the central eclipse. On the eastern coast the sun's 
elevation is less tlian 10 deg. ; at Port Natal he is obscured for 
50s. only, but some 75 milt*s further north the total eclipse may 
extend to nearly 3m. At the Royal Observatory, Cape of Good 
Hope, there is a very large partial eclipse, the greatest phase at 
3h. 50m. P.M. 

2. The eclipse of April 6, 1875. — The greater part of the 
central lino rests upon the Indian Ocean, from Madagascar in a 
north-easterly direction, but it will traverse further India (British 
Burniali) and Siam, and the totality may be very favourably 
observed in this region, the sun being high in the heavens. At 
Mcr^ui he is obscured 4ra. 6s., at Tenasserim 2m. 48s., and at 
Bangkok 3m. 19s At Mergui, which is near the centre of the 
sliadow, the sun disappears at Ih. 59m. 40s. a.m., while at an 
altitude of 60 deg. 

3. The eclipse of September 17, 1876. — The total phase com- 
mences a little below the equator, north of New Guinea, and 
passes over the Pacific to the south-west of Cape Horn; it 
appears to escape all the principal islands ; in 175 deg. W. tia 
duration is Im. 40s., which is nearly the maximum. The j^ 
nomenon does not promise to be of utility to the physical 
astronomer. 

4. The eclipse of 3u\^ "i^, \^1%.— Tlcie. belt of totality ronf 
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fh>m the mountains north of Nertchinsk, in Siheria, over Beh- 
ring^s Straits, British Colnmbia, the Western States of America 
(Colorado, Texas, &c.), and by Harannah to Port-au-Prince, 
Hayti, near which point it passes off the earth. In 135 deg. 
80m. W., and 59 deg. 30m. N., where the sun will be near the 
neridian, the duration of total eclipse is 3m. 6s. ; at Denver, 
Colorado, 2m. 478. ; at Havannah, Im. 53s. ; and at Port-au- 
Prince, Im. 24s. ; but here the sun is less than five degrees from 
the west horizon. This will be the fourth -return of the great 
eclipse of 1806, which was also visible in the United States. 

5. The eclipse of May 17, 1882. — The central line commences 
in the Ashantee territory,* traverses Africa to Upper Egypt and 
the extremity of the Sinaite peninsula at the entrance of the 
0ulf of Akabah ; the duration of totality here is rather less than 
two minutes. The after course is by Teheran and Kashgar 
across the Chinese Empire to Shanghai, where the eclipse is 
total for 20 seconds only, with the sun 18 degrees high. 

6. The eclipse of May 6, 1883. — The central line commences 
m 166 deg. E., about 35 deg. S. of the equator, and passes below 
Norfolk Island, the Fr.endly Islands, and among the Marquesas, 
ending in about 87 deg. W., and 14 deg. S. Its course is, there- 
fore, a very unfavourable one for observations, being a sea-track 
almost throughout. If any station is found, it may probably be 
between 150 deg. and 160 deg. west longitude. In the longitudes 
of the Marquesas, the sun may be observed 5m. 15s. 

7. The eclipse of September 9, 1885. — Begins at sea east of 
Tasmania, and is total in New Zealand in the southern part of 
the Northern Island. At Wellington totality continues only 40 
seconds, the sun disappearing at 7h. 42m. 22s. a.m., at an alti- 
tude of 15 deg. ; but some 35 miles further south, it may extend 
over nearly 2 minutes. The south latitude of the central line 
afterwards increases until it passes off the earth within the Ant- 
arctic Circle. New Zealand will, consequently, be the only avail- 
able station in this eclipse. 

8. The eclipse of August 29, 1886. — As regards tlip length of 
duration of totality, this will be the most notable phenomenon 
within the period of which I am writing. The central line com- 
mences among the more southerly of the Bahamas Islands, and, 
traversing the Atlantic, meets the Coast of Africa, near Porten- 
dik, leaving this continent on the eastern side, south of the 
equator, and ending 2 degrees north of the upper extremity of 
Madagascar. Calculating for a point on the West Coast of Africa 
in latitude 17 deg. 5o m. S., which is about 10 miles soutii (f 
Portendik, and close upon the central line, I find the total eclipse 
commences at llh. 27m. 36s. a.m. local time, and continues 6m. 
21s., the sun being at an altitude of 79 deg. 

9. The eclipse of August 19, 1887. — Frequent reference has 
been made in astronomical works to this eclipse, on the assump- 
tion that the line of totality would reach England. This, how- 
ever, is now known to be an error. The central line begins at 
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INAUGURAL ADDRESS OF SIR WM. THOMSON, F.R.S., 
PRESIDENT OF THE BRITISH ASSOCIATION, 1871. 

Ppofessor HtrxLKT, in resigning his seat, thanked the Asso- 
fintion for the honour conferred upon him, and its officers far 
their cordial and valuable assistance. He then paid a warm 
tribute to tlie great merits of his successor, to \rhoin he gare up 
his chair. Sir William Thomson, the new President, then 
entered upon the duties of his office, and proceeded to deliver 
the customary inaugural address. 

Sir William Thomson referred, in the first place, to the con- 
nexion of the Association with Edinburgh through the honoured 
names of some of its founders, and quoted from a former 
address bjr Sir David Brewster a brief account of the " small 
band of pilgrims who carried the seeds of the Institution into 
the more genial soil of our sister land." 

*' Sir John Robison, Professor Johnston, and Professor J, D. 
Forbes were the earliest friends and promotera of the British 
Association. They went to York to assist in its establishment, 
and they found there the very men who were qualified to foster 
and organise it. Headed by Sir Roderick Murchison, one of the 
very earliest and most active advocates of the Association, there 
assembled at York about 200 of the friends of science." 

A letter written by Brewster in February, 1831, to Professor 
Phillips at York, carries back the history to an earlier date» 
and contains inquiries as to the accommodation to be obtained 
in the city for a lai^e meeting (probaWy of 100 persons!), and 
as to the willingness of the Mayor and other influential persons 
to promote the aims that were in view — namely, " to make the 
cultivators of science acquainted with each other, to stimulate 
them to new exertions,, to bring the objects of science more 
before the public eye, and to take measures for advancing its 
interests and accelerating its progress." 

Of the four pilgrims from Scotland to York not one now 
survives, and of the seven first Associates one more has gone 
over to the majority since the Association last week. Vernon 
Harcourt is no longer with us, but his influence remains. 
Brewster was the founder of the British Association ; Vernon 
Harcourt was its lawgiver. His code is to this day the law of 
the Association. 

On the 11th of May last Sir John Herschel died, in the 80th 
year of his age, leaving a name that is a household word 
throughout the civilized world, and discoveries which, in the 
hands of Stokes, Sylvester, and Gregory, have served as founda- 
tions for progress alike in physics and pure mathematics. Of 
his gigantic work in astronomical observation, I need say 
nothing. Doubtless, a careful account of it will be given in the 
Proceedings of the Boyal Society of London for the next anni- 
veiBajcy meeting. 
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In the past year, also, another reraesentative man of British 
science is gone, in the person of Professor De Moigan. His 
great hook on the Differential Calctdus was, for the mathematical 
student of thirty years ago, a highly -prized repository of all the 
best things that could be brought together under that title. 
It is no less valuable now ; and if less valued, may not this be 
because it is too good for examination purposes, and because the 
modem student, labouring to win marics in the struggle for exist- 
ence, must not suffer himself to be beguiled from the stem path 
of duty by any attractive beauties in the object of his study ? 

One of the most valuable services to science which the British 
Association has rendered has been the establishment and main- 
tenance of the Kew Observatory. Built originally for George III., 
and left for many years unused, it was granted by the Com- 
missioners of Woods and Forests, in 1842, on the application of 
Sir Edward Sabine, for the purpose of carrying out and promoting 
observations upon the Pendulum. Individual Fellows of the 
Boyal Society and members of the British Association supplied 
the initial funds. The institution now enters upon a new stage 
of existence, thanks to the noble liberality of a private bene- 
£BM;tor. Mr. Gassiot's gift of 10,000/. secures its future operations, 
without the necessity of further support from the Association. 

The success of the Kew Observatory, and the great value of 
the work done there, afford an example of the great gain to be 
earned for science by the foundation of physical observatories 
and laboratories for experimental research, to be conducted by 
qualified persons, whose duties should be, not teaching, but ex- 
perimenting, and such observatories and laboratories, here as 
upon the Continent, should be provided and fostered by the 
State. The physical laboratories which have grown up in the 
UniTersities of Glasgow and Edinburgh, and in Owens College, 
Manchester, show the want felt of collies of research ; but 
they go but infinitesimal ly towards supplying it, being absolutely 
destitute of means, materiel, or personnel for advancing science, 
except at the expense of volunteers, or for securing that volun- 
teers shall be found to continue even such little work as is at 
present earned on. 

Besides abstracts of papers read, and discussions held before 
the sections, the annual volumes of the Association contain much 
valuable matter in the shape of reports on particular branches 
of science from men well qualified to prepare them. Some of 
these have led to vast practical results ; others, of a more ab- 
stract character, are valuable as powerful and instructive con- 
densations and expositions of the branches of science to which 
they relate. I cannot better illustrate the two kinds of efficiency 
realised in this department than by referring to Cayley's Report 
<m Abstract Dynamics and Sabine's Report on Terrestrial Mag- 
netism. I believe that it is due to the scientific character of 
the Admiralty Compass Manual, based upon the joint work of 
Sabine and Archibald Smith, that no iron ship of Her Majesty's 
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Navy has ever been lost by errors of the compass. The Manual 
is adopted as a guide by all the navies of the world. It has ^ 
been translated into Eussian, German, and Portuguese, and it is 
at present being translated into French. 

In the reports of the early years of the British Association, 
we find also evidence of the diligent cultivation of the science of 
terrestrial magnetism, into which research is still being steadily 
pursued. Materials from scientific travellers of all nations, from 
our home magnetic observatories, from the magnetic observa- 
tories of St. Helena, the Cape, Van Diemen's Land, and Toronto, 
and from the scientific observatories of other countries, have 
been brought together by Sabine. Silently, day after day, night 
after night, for a quarter of a century he has toiled, with one 
constant assistant always by his side, to reduce these observa- 
tions. At this mon^ent, while we are here assembled, I believe 
that in their quiet summer retirement in Wales, Sir Edward and 
Lady Sabine are at work on the magnetic chart of the world. 
If two years of life and health are granted to them, science will 
l>e proviiled with a key which must powerfully conduce to the 
ultimate opening up of one of the most refractory enigmas of 
cosmical physics, the cause of terrestrial magnetism. 

To give any sketch, however slight, of scientific investigation 
performed during the past year woidd, even if I were competent 
for the task, far exceed the limits within which I am confined ; 
and I can only select some of those which have struck me as 
most notable. Great service has been done to science by the 
British Association in promoting accurate measurement in various 
subjects. To the non-scientific imagination this seems a less 
lofty and dignified work than looking for something new. But 
nearly all the grandest discoveries of science, including Newton's 
discovery of the law of gravitation, have been but the rewanls 
(»f accurate measurement and patient long-continued labour in 
the minute sifting of numerical results. The origin of exjict 
fcicience in terrestrial magnetism is traceable to Gauss's invention 
of methods of finding the magnetic intensity in absolute measure. 
AVeber extended the practice of absolute measurement to electric 
currents, the resistance of an electric conductor, and the electro- 
motive force of a galvanic element. He made the beautiful dis- 
covery that resistiince and the reciprocal of resistance are each 
of them a velocity. He made an elaborate and difficult series of 
experiments to measure the velocity which is equal to the con- 
duct ing power in electro-static measure, and at the same time to 
tlie resistance in electro-magnetic measure, in one and the same 
conductor. Maxwell discovered that this velocity is physically 
related to the velocity of light. The most accurate possible 
determination of Weber's critic^il velocity is just now a primary 
object of the Associatiim's Committee on Electric Measurement, 
and it is at present premature to speculate as to the closeness 
of the agreement between that velocity and the velocity of 
light 
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This leads me to remark how much science, even in its most 
lofty speculations, gains in return for benefits conferred by its 
application to promote the social and material welfare of man. 
Those who perilled and lost their money in the original Atlantic 
telegraph were impelled and supported by a sense of the 
grandeur of their enterprise, and of the world-wide benefits 
which must fiow from its success ; they were, at the same time, 
not unmoved by the beauty of the scientific problem directly 
presented to them, but they little thought that it was to be im- 
mediately through their work that the scientific world was to be 
instructed in a long neglected and discredited fundamental elec- 
tric discovery of Faraday's ; or that, again, when the assistance 
of the British Association was invoked to supply their elec- 
tricians with methods for absolute measurement (which they 
found necessary to secure the best economical return for their 
expenditure, and to obviate and detect those faults in their elec- 
tric material which had led to disaster), they were laying the 
foundation for accurate electric measurement in every scientific 
laboratory in the world, and initiating a train of investigation 
which now sends up branches into the loftiest regions of and 
subtlest aether of natural philosophy. Long may the British 
Association continue a bond of union and a medium for the inter- 
change of good offices between science and the world ! 

The greatest achievement yet made in molecular theory of the 
properties of matter is the kinetic theory of gases, shadowed 
forth by Lucretius, definitely stated by Daniel Bernoulli, largely 
developed by Herapath, made a reality by Joule, and worked 
out to its present advanced state by Clausius and Maxwell, who 
has completed the dynamical explanation of all the known pro- 
perties of gases, except their electric resistance and brittleness 
to eiectric force. The progress of spectroscopic research has led 
to important results with regard to the solar atmosphere and to 
the corona seen round the dark disc of the moon eclipsing the 
sun. It seems to have been proved that at least some sensible 
part of the light is a terrestrial atmospheric halo or dispersive 
reflection of the light of the glowing hydrogen and " helium " 
round the sun. I believe I may say on the present occasion, 
when preparation must again be made to utilize a total eclipse 
of the sun, that the British Association confidently trusts to our 
Government exercising the same wise liberality as heretofore in 
the interests of science. 

The results of spectrum analysis have also given finally con- 
clusive proof against Mayer's hjrpothesis, that the sun's heat is 
supplied dynamically from year to year by the infiux of meteors. 

Most important steps have recently been taken towards the 
discovery of the nature of comets, establishing with nothing 
short of certainty the truth of an hypothesis which had long ap- 
peared to me probable, that they consist of meteoric stones ; 
accounting satisfactorily for the light of the nucleus, and giving 
a simple and rational explanation of phenon^ena presented by 
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the tails of comets, which had been regarded by the greatest 
astronomers as almost pretematurally marvellous. It is 
thoroughly proved, by the investigations of Professor Neirton, 
of Yale College, followed and completed by those of Adams, 
that Temple's comet I., 1866, consists of an elliptic train ojf 
minute planets, of which a few thousands or millions fall to the 
earth annually about November 14, when we cross their track. 
We have probably not yet passed through the very densest 

Sart ; but thirteen times we have passed through a belt greatly 
enser than the average. The densest part of the train, when 
near enough to us, is visible as the head of the comet, and, 
according to Tait's theory, is self-luminous by reason of collisions 
among its constituents ; while the tail is merely a portion of the 
less dense part of the train, illuminated by sunlight, and visible 
or invisible to us according to circumstances not only of density, 
degree of illumination, and nearness, but also of tactic arrange- 
ment, as of a flock of birds, or the edge of a cloud of tobacco 
smoke. 

The essence of science consists in inferring antecedent con- 
ditions and anticipating future evolutions from phenomena which 
have actually come under observation. In biology the difficultira 
of successfully acting up to this ideal are prodigious. The 
earnest naturalists of the present day are, however, not appalled 
by thorn, and are struggling to pass out of the mere "natural 
history stage " of their study and to bring zoology within the 
range of natural philosophy. An ancient speculation, still clung 
to by many, supposes that, under meteorological conditions dif- 
ferent from the present, dead matter may have run tc^ether or 
crystallised or fermented into " germs of life," or " organic cells," 
or '* protoplasia." But science brings a vast mass of inductive 
evidence against this hypothesis of spontaneous generation, as 
you have heard from my predecessor in the presidential chair. 
Careful enough scrutiny has, in every case up to the present 
day, discovered life as antecedent to life. I am prepared to 
hear that " our code of biological law is an expression of our 
ignorance as well as of our knowledge." And I say, let any one 
who is not satisfied with the purely negative testimony of which 
we have now so much throw himself into the inquiry. 

Such investigations as those of Pasteur, Pouchet, and Bastian 
are among the most interesting and momentous in the whole 
range of natural history ; and their results, whether positive or 
negative, must richly reward the most careful and laborious 
experimenting. I confess to being deeply impressed by the 
evidence put before us by Professor Huxley, and I am ready to 
adopt, as an article of scientific faith, true through all space and 
through all time, that life proceeds from life, and from nothing 
but life. How, then, did life originate upon the earth ? Did 
grass and trees and flowers spring into existence, in all the 
fulness of ripe beauty, by a flat of Creative Power? or did voge- 
tatioB, growing up from seed sown, spread and multiply over the 
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whole surface? Every year thousands, probably millions, of 
fragments of solid matter fall upon the earth ; and it is often 
assumed that all, and it is certain that some, meteoric stones are 
fragments which have been broken off from larger masses and 
launched free into space. It is as sure that collisions must occur 
between great masses moving through space as it is that ships, 
steered without intelligence directed to prevent collisions, could 
not cross and recross the Atlantic for thousands of years without 
them. Should the time when this earth comes into collision 
with another body, comparable in dimensions to itself, be when 
it is still clothed as at present with vegetation, many great and 
small fragments carrying seed and living plants and animals 
would undoubtedly be scattered through space. Hence, we must 
regard it as probable in the highest degree that there are count- 
less seed-bearing meteoric stones moving about through space. 
If at the present moment no life existed upon this earth, one 
such stone falling upon it might, by what we blindly call natural 
causes, lead to its becoming covered with vegetation. The hypo- 
thesis that life originated on this earth through moss-grown 
fragments from the ruins of another world may seem wild and 
visionary ; all I maintain is that it is not unscientific. From 
the earth stocked with such vegetation as it could receive meteo- 
rically to the earth teeming with the plants and animals which 
now inhabit it the step is prodigious, and I have always felt 
that the hypothesis of " the origin of species by natural selection " 
does not contain the true theory of evolution, if evolution there 
has been, in biology. Sir John Herschel, in expressing a favour- 
able judgment on the hypothesis of zoological evolution, with, 
however, some reservation in respect to the origin of man, ob- 
jected to the doctrine of natural selection that it was too like the 
Laputan method of making books, and that it did not suffi- 
ciently take into account a continually guiding and controlling 
intelligence. This seems to me a most valuable and instructive 
criticism. I feel convinced that the argument of design has been 
greatly too much lost sight of in recent zoological speculations. 

Reaction against the frivolities of teleology, such as are found, 
not rarely, in the notes of the learned commentators on Faley's 
Natural Theology^ has, I believe, had a temporary effect in turn- 
ing attention from the solid and irrefragable argument so well 
put forward in that excellent old book. But overpoweringly 
strong proofs of intelligent and benevolent design lie all round 
US, and if ever perplexities, whether metaphysical or scientific, 
turn us away from them for a time, they come back upon us 
with irresistible force, showing to us through nature the influence 
of a free will, and teaching us that all living beings depend on 
one ever-acting Creator and Ruler. 

At the conclusion of the address a vote of thanks to the Pre- 
sident was moved by the Lord Justice-General, seconded by Sir 
Alexander G-rant, and carried by acclamation. The President 
briefly returned thanks, and the proceedings then terminated. — 
Timea Report, 
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JLIST OF FEBSOMS EMINEKT IN 8CIBNCB, ABT, Ain> IITERATUBE, 1871. 



Professor Augustus de Morgan. He was educated under 
private tutx>r8, and in 1824 entered Trinity College, Cambridge, 
where he took his bachelor's degree as fourth wrangler in 1827. 
On leaving college he entered himself as a law student at Lincoln's 
Inn ; but he abandoned all thought of following the legal pro- 
fession on his election, in 1828, to the Professorship of Mathe- 
matics in the newly-founded University of London, now known 
as University College. He resigned his post in 1831, but was 
re-appointed to it a few years subsequently, on the death of his 
successor, Professor White, but finally retired from his chair a 
few years ago. Though well known as a professor. Professor 
De Morgan's name is even more widely known as a writer on 
the principles, history, and practical application of mathemati- 
cal science, and on points connected with the profession of an 
actuary, which he practised for many years, though not attached 
to any life office. He also published works on arithmetic, 
algebra, trigonometry, double algebra, the differential calculus, 
the calculus of functions, the theory of probabilities, life contin- 
gencies, the gnomonic projection, the use of the globes, and 
formal logic, and a work called the Booh of Almanacs, by which 
the reader may turn to the whole almanack of any year, past, 
present, or future, at once, in either style. Professor De Mor- 
gan contributed to Mr. Charles Knight's Tenny Cyclopedia 
several of the most important articles on mathematics, physics, 
astronomy, &c., and also biographies of Newton, Halley, and 
other men of science to the same publisher's series of British 
Worthies. He was also the author of a series of articles in the 
Companion to the Almanac, 1833-67, and contributed many 
memoirs and papers to the Transactions of the Cambridge Philoso- 
phical Society, the Philosophical Magazine, and the Cambridge 
and Dublin Journal. He was also a frequent writer in Notes 
and Queries, and in the Athencsum. In the pages of the latter, 
his amusing "Budget of Paradoxes" extended over a series of 
numbers in the years 1865-66, &c. He was a large contributor 
to the publications of the Society for the Diffusion of Useful 
Knowledge. He was also a Fellow of the Royal Astronomical 
Society, and of the Cambridge Philosophical Society. For 
upwards of 30 years he was a member of the council of the 
Astronomical Society, during 18 of which he acted as one of 
its secretaries. For many years he wrote extensively in favour 
of the system of Decimal Coinage. He advocated large extensions 
of the science of logic, and propounded a logical system, of which 
the most condensed views is to be found in his Syllabus, pub- 
Jjshed in 1860. — Times. 
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Sir Francis Crossley, M.P. He was youngest son of the 
late Mr. John Crossley, who more than half a century since was 
the founder of the great carpet manufactory at Halifax, which 
now gives employment to upwards of 3,000 hands. His name, 
too, is well known in Yorkshire and elsewhere as the munificent 
co-founder, with his brothers, of an orphanage at Halifax, which 
bears the family name, and as having been himself the donor to 
his native borough of a public park, which was laid out by Sit; 
Joseph Paxton with walks, fountains, and marble statuary, at a 
cost which sounds almost fabulous. 

The Kev, Canon Moselet. He some years held the Pro- 
fessorship of Natural Philosophy and Astronomy in King's 
College, London; and he was one of the first clergymen who were 
appointed Her Majesty's Inspectors of Schools. In 1853, under 
Lord Aberdeen's Administration, he was nominated, in reward of 
his services in the cause of national education, to the canonry 
now vacant by his decease. The late Canon was the author of 
many important works, including a Treatise on the Mechanical 
Principles of Engineering and Architecture, which has since been 
reprinted in Germany and in the United States. He also wrote 
a Treatise on Hydrostatics, &c., and contributed more than one 
article on applied mathematics to the En^clopadia Metropolitana. 
Besides these larger and more important works, his active pen 
found opportunities for contributing a variety of scientific papers 
to the Transactions of the Koyal Society, of the Cambridge Phi- 
losophical Society, &c. Canon Moseley's name, we may add, 
was well known in learned circles abroad as well as at home ; he 
was for many years one of the corresponding members of the 
Institute of France. 

ARufes-DuFouR, a man of great simplicity and amiability of 
character. M. Arl^s-Dufour, the great gilk-merchant of Lyons, 
was known to many Englishmen by repeated visits to this coun- 
try, by his ready hospitality to Englishmen in his own home, and 
bj his ardent support of the English alliance and the promotion 
of peace and intercourse among all nations. 

Philip Hardwick, R.A., the son of the architect, a pupil of 
Sir William Chambers, who built Mary lebone Church and Christ- 
church in that parish. He was also architect of Bethlehem and 
Bridewell Hospitals, to the former of which he made considerable 
additions. In 1825 he designed the buildings for the St. Katha- 
rine's Dock Company; four years later he designed the new Hall 
of the (Goldsmiths' Company of London. In 1828 he became a 
Fellow of the Koyal Society. The most important works of this 
architect were the Greek -Doric gateway leading to the Euston 
Square Terminus, and the new Hall and Library in Lincoln's 
Inn ; the latter, although executed so long ago as 1832, quite in 
the beginning of the Gothic revival, remains one of the most 
commendable examples of its class. Mr. P. C. Hardwick, son of 
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our subject, is reported to have assisted his ftkther in executing 
this workf if not in designing it. 

Gkorob Hudson, popularly known as "the Eailway King;" 
his whole career presenting a strange picture of the vicissimes 
of the times. 

Sir James Pbivnethornb, architect. The Museum of EooDomie 
Geolo^ in Piccadilly is a happy example of his power of design 
and remarkable talent for ingenious planning and contriTance. 
The removal of the colonnade from the Quadrant, Regent Street, 
give him an opportunity for skilfully devising a simple arr<uigc- 
ment of balcony, &c., by which a certain digni^ and harmoirr 
were given to what would otherwise have been a bald and 
unni^htly range of shops. In 1851 he commenced the central 
section of a design for the General Record Office, to be built on 
the Rolls estate, and to extend from Chancery Lane to Fetter 
Lrfiue, the '* Central thoroughfare" passing along the north side. 
The realisation of this design has gradually proceeded, as the 
necessity for providing adequate accommodation for the recordB 
of the kingdom has arisen, and the east wing was completed as 
recently as last year. At the period of his retirement Mr. Pen- 
nethome had completed the designs for the western block, 
abutting on Chancery Lane. The State ball-room, sapper-room, 
and galleries funning the south wing of Buckingham Palace were 
com})leted in 1854, and subsequently the private chapel of the 
palace was remodelled. The removal of the Excise (jffice from 
brojid Street, and the concentration of the Inland Hevenue 
Department at Somerset House, required that additional accom- 
niodatiou should be there provided; this work \^as intiusted to 
'Mr. Pennothorne, and in the west wing, facing Lancaster Place, 
completed 1856, he has faithfully carried out the spiiic of the 
work of Sir William Chambers. Additions to tho Ordnance 
Office in Pall Mall, 1852, led to the preparation of designs for 
a War Office to be built on the site of Buckingham House, 
Schomburjr House, and the adjoining properties. The great 
competition for public offices, Downing Street, led to this design 
beins laid jiside, and the War Office remains located in a range 
of dwelling-houses converted into offices. The alterations of 
Marlbon)ugh House for the occupation of his Royal Highnees 
the Prince of Wales, and the extensive range of sbibling con- 
nected with it, were carried out in 1860; and in 1870 his last 
and greatest work — the University of London, Burlington 
Gardens — was opened by Her Majesty. — Builder. 

Lewis Vulliamy, architect. 

Richard Bjistley, the eminent publisher, of New Burlington 
Street. In tho year 1846, in association with the Hon. Sydney 
Smythc and the Young England party, he endeavoured to found 
a newspaper representing their views, and ctilled Young Eng- 
land. This attempt, however, did not meet with success, tiis 
father was the principal accountant of the Bank of England, and 
came of an eminent Shropshixei family. He was nephew of the 
weli -known antiquary, 3ohnl5\cYi.o\B»^.^.K.,\\v^ ^>\'OMst ^1n3ca 
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lAterary Anecdotes of the \%th and 17 th Centuries, and of a 
Historif of Leicestershire, 

Sib Frincis Graham Moon, Babt., the eminent print pub- 
lisher; Lord Mayor 1856-6. 

JosiAH Pabkbs, Member of the Institute of Civil Engineers, 
who, perhaps, more than any other, thoroughly understood the 
the great question of Drainage. Eeasoning from experiments 
which he made on a Lancashire morass, he was among the first 
to lay down the grand principles of agricultural drainage which 
were previously not only unknown but misconceived. The vulgar 
idea was, and is even vet with educated men who have never 
thought about the subject, that agricultural land suffers from 
rain falling on the surface. Mr. Parkes found that a deep 
drain began to run after wet weather, not from the water above, 
but from the water rising from subterranean accumulations below, 
and that by drawing, the stagnant moisture from 3 or 4 ft. of 
earth next the surface it was rendered more friable and porous, 
easier to work, and more easily penetrated by the rain, which 
carried down air, which is full of ammonia and manure, made it 
much warmer, and therefore more genial to the roots of the 
via-rious crops. Without drains a retentive soil is saturated with 
stagnant water, which remains until evaporated by a warm 
season, and then leaves the soil hard-baked. Mr. Parkes came 
to the conclusion that 4 ft., which left a sufficient layer of dry 
warm surface earth, after allowing for the rise of the moisture 
by capillary attraction above the water level of the drain, should 
be the minimum depth. This is now the universally accepted 
opinion of the best agriculturists in England, France, and Ger- 
many. One of the most curious incidents connected with the 
introduction of the Parkesian or scientific system of deep drain- 
age was the persistent opposition of Baron Liebig, who appeared 
to allow his anti-English prejudices to interfere with his calmer 
scientific judgment. The Baron, about the time of the intro- 
duction of Mr. Parkes' principles and plans, introduced his 
patent universal manure, which proved a complete failure. In 
order to push the sale of the patent manure. Dr. Liebig wrote a 
letter in its praise, and at the same time solemnly warned 
English farmers that deep drainage would reduce their lands to 
permanent sterility, by driving into the drains the principal 
elements of fertility. It is hardly necessary to say that Baron 
Liebig has — albeit with a somewhat bad grace — retracted these 
opinions. — Abridged from the Echo newspaper, 

Crawshay Bailey, the ironmaster, aged 84. He was for 
many years connected with the ironworks at Nantyglo, Beaufort, 
Brynmawr, and other places in Monmouthshire ; and was related 
to the first Mr. Crawshay, who, with his successors, have done 
so much to extend the manufacture of iron in South Wales. 
Mr. Bailey was also largely interested in the construction of 
local railways, and, indeed, took part in the promotion of rail- 
ways both in this country and America. 



272 THE rSAB-BOOK 07 VA.CTB, 

Joseph Gillott, the eminent steel pen manufacturer, Edge- 
baston. He viiH the first to use machinery for making stenl 
pens. Originally a grinder at Sheffield, his first employment was 
that of Hteel toy or tool making. His attention, nowerer, wm 
B0<m directed to ntvel pens, which were then made by hand in 
VL'ry limited quantities, at a cost of about Zs. 6d, each. The 
pn'sent annual production at Mr. Gillott's factory is estimated 
ut 1 50 .OOO.OOO per annum, and the number of workpeople em- 
ploye^l 4fi0. Mr. Gillott lelt behind him one of the finest private 
gHlicrieK in the country, valued at from 80,000/. to 100,000/., 
containing many works of Etty, Turner, David Cox, Linnell, 
Dttvitl Kolwrts, Leslie, Ward. Wilkie, Mullor, William Hunt, 
Maclise, Ck)llinM, and Frith. Mr. Gillott leaves eight children, 
who arc all arrived at manhood, and a large fortune chiefly ia- 
vented in land and real estate. — Times. 

Du. Mayo, the distinguished author of Elements of the Patho- 
hnfff of the Mindy and many other important contributions to 
phivchologioal medicine. 

l^VL. Mansel, Dean of St. FauVs. 

l*uoFK8soR Geokge Gottffhiei) Gkbvinus, the eminent his- 
torian. The deceased Professor, born in 1805 at Darmstadt, 
and in 1835 became Professor of History at Gottingen. He first 
dihtinguishud himself in political life in 1837, by his resistance, 
in conunon with Grimm and other professors, to the abrogation 
of the Hanoverian Constitution by the new Xing of Hanover (the 
Diike of Cumberland). He lost his chair, and was compelled to 
le^ivo the HanoVorian territory — an event which drove him to 
pursue luH studies in Italy. It was not until 1845 that he l>e- 
came I*r»)feHHor of History at Heidelberg. His best known works 
are two volumes of K^aai/s ; a History of Literature in Germany ; 
a work, in three V(jhmies, on Skakesjjeare, and an Introduction 
to th'- History of the Nituteenth Century, well known in an 
English translation. In the events of 1848 Gervinus was a pro- 
minent actor, being a member of the Frankfort Parliament, ami 
one of those who were commissioned to draw up the new German 
Constitution, by which the Imperial Crown was offertnl to tlie 
then King of Prussia. When the reaction came Gervinus was 
tried for high treason, nominally on account of tlie doctrines con- 
tained in his Introduction, but really as the penalty for his share 
in the revolution, and sentenced to four months' imprisonment. 
The cause of death was an attack of fever, which lasted scarcely 
a week, and was followed by paralj'sis. — Times. 

CiPieiANi PoiTEK, Priucipai of tlie Koval Academy of Music. 
In 1818 he succeeded Dr. Crotch as Principal of the Royal Aca- 
demy of Music, and his tenure of that office lasted 20 years, 
during which time he greatly contributed to the success of the 
institution. Ho resigned in 1868, when Dr. (now Sir) Storndale 
Pf'iincrt was appointed his successor. 

SiL' Thomas J'iAnb, the eminent Irish architect. His name is 
very widely known in Ireland us having been eiteusi vely em- 
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ployed as an architect for the last 40 or 50 years, by private 
persons, by municipal authorities, and also by the Irish Goyem- 
ment, in many if not most of the Tarious improvements in public 
buildings, &c., in the south of Ireland, and especially at Cork. 

Db. Cubsham, who for many years, and up to the time of his 
death, held the appointment of Government Inspector of Pro- 
vincial Anatomical Schools. 

Samuel Solly, F.E.S., this eminent surgeon. In 1856 he was 
elected a member of the Council of the College of Surgeons, in 
1862 Professor of Human Anatomy and Surgery, and in 1867 a 
member of the Court of Examiners, becoming also a Senior Vice- 
President of the College, when an event unprecedented in the 
annals of the College occurred — he was passed over when his 
turn came for election into the President's chair, and the choice 
of the Council fell in 1870 on Sir William Fergusson, Serjeant- 
Sui^eon to the Queen. There is no doubt the disappointment 
was acutely felt. He soon after resigned his chair as a member 
of the Court of Examiners, retaining only his seat at the Council 
board. Mr. Solly was deservedly well known from his numerous 
contributions to the advancement of science, especially by his 
work on the Human Brain^ Surgical Experiences^ an Analysis of 
MuUer on the Glands^ and by his various papers and lectures on 
surgery in the medical journals. — Times. 

M. Dtjban, architect. 

Alexander Dick Gough, architect, pupil of Benjamin Wyatt, 
and subsequently entrusted by him with the superintendence of 
the stone facing of Apsley House, the Duke of York's Column, 
and other important works. 

T. Pilgrim, engineer, who for the last 35 years was intimately 
associated with Sir P. Pettit Smith, and the introduction of the 
screw propeller. Mr. Pilgrim acted as chief engineer of the 
Archim^deSy celebrated in the history of steam navigation as the 
first ship ever sent to sea propelled by the screw. 

C. H. Adams, whose name is well known in connexion with 
Adamses Orrery. 

James Whiting, the originator, in 1 826, of the Atlas news- 
paper. He died at the age of 94. 

Lewis Doxat, a very old member of the London press. He 
was editor of the Morning Chronicle in the early part of the 
present century, when Mr. Perry was its proprietor. Mr. Doxat 
was for fifty years the editor of the Observer. He died at the 
age of ninety-eight. — PaU Mall Gazette. 

Geobge Tate, author of the History of Alnwick, and the 
Sculptured Bocks of Northumberland, besides other works, chiefly 
of geological and philosophical interest. For many years he was 
one of the honorary secretaries of the Berwickshire Naturalist 
Club ; and the scientific and archaeological papers he communi - 
cated to this society form a large and valuable portion of its 
printed proceedings. 

J. Clatden, of Littlebury, an active member of the Council 

s 
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of the Royal Agricultural Society of England, a membep of the 
Council of the Smithfield Club, honorarj secretary of the Agri- 
cultural Benevolent Association, chairman of the Home Cattle 
Defence Association, a member of the Central Chamber of Agri- 
culture, a member of the Central Farmers* Club, and chairman 
of the Islington Agricultural Hall Company. He was also well 
known in the eastern counties as a breeder of shorthorns and 
Southdowns, and he was one of the most prominent members 
of the Essex Agricultural Society. It is only recently that his 
friend, Mr. S. Jonas, died rather suddenly, and now Mr. Clayden 
has followed him and another friend, the late Mr. Jonas Wehb, 
to the grave. In November 1869, Mr. Clayden was presented 
by his friends at a dinner at SafFron Walden with a service of 
plate of the value of 560/. — Times. 

Alrkandbb Keffh Johnston, the eminent geographer. Mr. 
Keith Johnston's name is best known as having made, on a 
large scale, the application of physical science to geography. 
Founding his researches on the writings of Humboldt and Ritter, 
and aided by the counsel of the former, he produced, in 1848, the 
Physical Atlas of Natural Phenomena^ of which more than one 
edition has subsequently appeared. At different times he was 
elected an honorary or corresponding member of the principal 
geographic.il societies of Europe, Asia, and America ; and a Fel- 
lowship of the Royal Society of Edinburgh, the University of 
which city conferred on him the honorary degree of LL.D. in 
1 865. For the first physical globe he had awarded to him the 
medal of the Great Exhibition of 1851. Among the best known 
of Mr. Keith Johnston's other works are his Dictionary of Geo- 
graphy (1850), his Atlas of the Historical Geography of Europe, 
his Aths of Astronomy, his General and Geological Maps of 
Europe (1856), his Atlas of the United States of North America 
(1857). To these we must add the series of well-known educa- 
tional works which bear his name — atlases of physical, general, 
and classical geograpliy; and, above all. The Royal Atlas of 
General Geography, tlie only atlas for which a prize medal was 
awarded at the second Great International Exhibition. — Times. 

Jamks Easton, the founder, and for nearly forty years the 
senior partner of the well-known firm of engineers which still 
bears his name. He was a native of Bradford, near Taunton, 
and came to London in 1822 to introduce the hydraulic ram. the 
patent of which he had purchased from the celebrat^ed Mont- 
golfier. In 1825 he was engaged, in conjunction with the late 
Mr. N. G. Rennie, in a survey of the then projected London and 
^Northern Railway, to which George Stephenson was consulting 
engineer, and made the Parliamentary plans for the section from 
London to Peterborough through Cambridge. The scheme, which 
was most influentially supported by the leading monetary and 
mercantile men of the day, was carried to Parliament in 1826, 
but the money panic of that year put a stop to this as well as 
many other projected raWwoj wTideTta.VAti%a. Mr. Easton then 
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turned his attention to mechanical engineering, and in 1827. 
established himself at The Grove, Southwark, where the business 
is still carried on by the present well-known firm. Among a 
Tast number of works he carried out during his long career may 
be briefly mentioned the perfecting and extensive introduction 
of the hydraulic ram, the supplying with water of above 30 
towns, the Government waterworks at Trafalgar Square, which 
supply the Palaces and public offices as well as the Houses of 
Parliament ; the improvement of the navigation of the Dartford 
and Crayford Creeks, and the drainage of the whole of the 
marshes from London to Dartford on the right bank of the 
Thames. In Mr. Easton the country has lost one of the pio- 
neers of engineering — one of that band of men who had to devise 
and inaugurate works with little or no experience to guide them, 
and prepare the way for the more brilliant but not more solid 
achievements of modern engineers. — Times. 

Sib John Frederick William Herschel, Bart., F.E.S., the 
only son of Sir Frederick William Henschel, the celebrated astro- 
nomer, and first President of the Royal Astronomical Society of 
England- Sir John's first work of note was A Collection of Ex- 
amples of the Application of tJie Calculus to Finite Differences, pub- 
lished at Cambridge in 1820. As early as 1826 he had received 
from the Royal Astronomical Society a gold medal for his observa- 
tions of double stars. In addition to his astronomical work, 
there appeared by him, in 1830, a Treatise on Sound \ in 1831, a 
Treatise on the Theory of Light ; both published in the Ency- 
clop€edia Metrcpolitana ; and his celebrated Preliminary Discourse 
on the Study of Natural FMlosophyt published in Lardner's 
*' Cyclopaedia" in the latter year. In 1836 was published in 
Lardner a Treatise on Astronomy, which proved his power as a 
popular expositor of the peculiar science of his family. During 
his well-known absence at the Cape of Good Hope, the Royal 
Astronomical Society again (in 1836) voted him their gold medaL 
He was made a baronet on >the coronation of the Queen, and a 
D.C.L of Oxford in 1839. In 1842 he became Lord Rector of 
Marischal College, Aberdeen, and in 1848 was elected President 
of the Royal Astronomical Society. In December 1850, when 
the office of Master of the Mint was made into a permanent one, 
it was conferred on Sir John Herschel, who retained it until 
February l655, when he resigned it on accoimt of ill health, 
being succeeded by Professor Graham, the eminent chemist. 
The Year-Book of Facts, 1846, contains a portrait of Sir John 
Herschel, with a memoir. 

Charles Babbagb, F.R.S., the eminent mathematician and 
mechanician, also inventor of the Calculating Machine, or more 
properly, the Difierence Engine, which was constructed on essen- 
tially the same principles as those on which Pascal's and other 
machines of the kind were made. He spent on this task a large 
sum from his private fortune, and received an inadequate grant 
of public money from the Government. The work was attended 

82 
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biother, William Chambers. Dr. R. Chambers was an able geolo- 
gist, and will be remembered for his researches on " Ancient 
Sea Margins." 

Thomas Baker, a self taught mathematician and practical en- 
gineer. He was the son of a farmer at Old Park, Durham, and 
the solution of many of the most difficult problems in the earlier 
■ stages of railway surveying and construction was due to his 
genius. It was he who invented the celebrated method of laying 
down railway curves, and the Durham Advertiser says that he 
." laid out the Stockton and Darlington Railway, the first line in 
the kingdom." He also laid out the atmospheric line from Dub- 
lin to Kingstown. The last line which he surveyed was that 
projected by Mr. George Hudson for connecting Lowestoft with 
London. Mr. Baker was the author of several works on mathe- 
matics, theoretical and practical ; of these the best known are 
the EiemenU and Practice of MeJMuration, a Treatise on Land 
and Engineering Surveying, the Principles and Practice of Statics 
and Dynamics, a Treatise on Subterranean Surveying, the Me- 
chanical Companion, An Original Method of Integration, the 
Elements of Practical Mechanism and Machine Tools, and The 
Mathematical Theory of the Steam Engine. 

JosBPH Chessbobouoh Dtbe, a native of Connecticut, and who, 
^shortly after his settlement in Manchester, by the adaptation of 
several useful American inventions, gave a great impetus to the 
cotton trade, which was then rapidly developing in that district 
Wheeler, in his History of Manchester, after speaking of the in- 
ventions of the mule and throstle spinning, says : — " Two other 
important inventions have yet to be named — the fiy frame, in- 
troduced about 1817, which supersedes the roving frame for 
middle and lower numbers (of yarns), and the tube frame, which 
roves much faster than fly. but only for low numbers. Mr. Dyer, 
of this town, introduced them from America, and in 1825 and 
1829 took out patents." So rapidly was the importance of these 
inrentions recognised, that it is said that in a few years nearly 
1,000 improved frames were in operation in the mills of the cotton 
district. Mr. Dyer was the founder of one of the largest firms 
of machinists in Manchester. 

John Decable Sowbeby, who, with his cousin, Philip Barnes, 
F.L.S., laid out that portion of Regent's Park which is now the 
garden of the Zoological Society. He was well known for his re- 
searches upon botany, crustaceans, and other subjects in the Trans- 
actions of the Geological, the Linnean, and othpr leading societies. 
He occupied the office of secretary to the Royal Botanical Society, 
Regent's Park, for the unbroken space of twenty-eight years. 

The Rey. Canon Mobtimeb, who contributed so much, during 
the twenty -five years of his Head-Mastership at the City of London 
School, towards the present movement in favour of widening the 
area of subjects taught in our public schools. Dr. Mortimer is 
also known as one of the fitrst to sViow l^iaX. ^ft " x^^oiK^'^ '^\'&c- 
culy " 80 often connected with educaWou \\aa \i^xi,\si ^"«:^ 'Ct^'^ 
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£oderick Murchison's life were devoted, like the earlier, to 
labour and hard work ; and the recent Blue-book upon Coal con- 
tains the results of much thoughtful study and research by him. 
It is almost needless to add, that he received rec(^ition of his 
discoveries in science from the Universities of Oxford, Cambridge, 
and Dublin, by the bestowal on him of their Honorary Degree ; 
and that he was a member of nearly all the learned societies 
upon the Continent, including the Imperial Institute of France. 
He was also one of the Trustees of the British Museum, and 
Director-General of the Geological Survey of the United King- 
dom. In 1863 Sir Koderick Murchison was nominated a Knight 
Commander of the Order of the Bath (Civil Division), and in the 
following year he received the prize, named after Baron Cuvier, 
from the French Institute, and at home the WoUaston medals, 
in recognition of his contributions to geology as an inductive 
science. To this it should be added that in 1859 he was rewarded 
by the Royal Society of Scotland with the first Brisbane gold 
medal for his scientific classification of the Highland rocks, and 
for the establishment of the remarkable fact that the cardinal 
gneiss of the north-west coasts is the oldest rock in the strata of 
the British Isles. He was created a baronet in January, 1866. 
His name will long be remembered in the world of science as 
the^author and elaborator of the Silurian system. — Ibid, 

Emile Hbpp, the well-known pharm£iceutical chemist of Stras- 
bourg. While labouring to extinguish the fire caused by the 
Prussian artillery in the civil hospital, on the night of August 
25, he received an injury which caused his death after more than 
five months' suffering, at the early age of 52. The savants of 
Strasbourg all assembled around the grave, and several pro- 
nounced short sincere addresses over their friend's remains. M. 
Hirtz h^s paid a further tribute to his late colleague by the pub- 
lication of a careful biography, setting forth Emile Hepp's 
scientific claims. — The Aihenmum. 

The Rev. Db. Rock, the ecclesiologist. 

The Rev. Db. Wyntbb, President of St. John's College, Oicford, 
The Rev. Db. Alfobd, Dean of Canterbury. 
Canon Jelf, of Christ Church, Oxford, formerly Principal of 
King's College, London. 

Canon Melviix, of St. Paul's. 

Thomas Ballantynb, long connected with the newspaper press. 
AuBEB, the celebrated French composer. 
T. W. RoBEBTSON, the popular dramatist. 
Db. Shebidan Muspbatt, of the Liverpool College of 
Chemistry. 

Walteb Montgomeey, the tragedian. 
Db. Henbv Htde Salteb, of Charing Cross Hospital. 
Joseph J. Skelton, author of ^ietas OxoniensiSf Oxonia Re- 
staurata^ S^c. 

James Yates, M.A., Highgate, for many .years a zealous cul- 
tivator of science. 
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M. FATioft the Frofeflaor of Chemistry at the Gonservstoindei 
Arts at Hetien, and a member of the Academy at Paris. 

Pbofrswir Haidiitokb, one of the most eminentof our Bnn^eni 
mineralogists. 

Orobob Tickxob, the learned historian of Spanish litentnre. 

Mb. Db Wildb, many years editor of i%e NorikamftM 

Sampson Low, junior, editor of The Charities qf Lomdoni, Bt 
was a beneToIent and energetic man, and greatly contributed to 
the SQCcessAil establishment of the Metropolitan Fire Esespe 
system. 

Thomas Roscob, editor of Lanzi*s History of Italian Fmmikifn^ 

Mb. Serjeant Woouitch, Q.C., author of lAvee ofEmwaA 
Serjeants-at'Law of the Enaiieh Bar, 

J . H. Robinson, RA., the famous line eng^ver. 

Mrs. Manning, widow of the Queen's Ancient Seijeant, sad 
author of Life in Ancient India. 

William Stbanob, of Ffttemoster Row, for fifty years a 
wholesale publisher. He published a satirical jonmai known ss 
Figaro in London, which reached a circulation of 70,000 copies. 
About the same period Mr. Strange obtained the possession oft 
rare document which gave in detail the names and amounts of 
all unclaimed dividends lying at the Bank of England from the 
year 1802. This document was published under me title of Tkt 
Unclaimed Dividends of the Bank of England, It was issued st 
the price of 20«., and reached a sale of 30,000 copies within tiro 
years. In 1848 an injunction was laid against Mr. Strange for 
publishing copies of the private engravings referred to in a 
Descriptive Catalogue of the Bot/al Victoria and Albert Gallery of 
Etchings, It was subsequently found that copies of two engrav- 
ings had been purloined by one of the workmen employed by a 
printer at Windsor to take impressions for Her Majesty. On 
an appeal before the Lord Chancellor the judgment was con- 
firm(>a. The heavy losses occasioned by this untoward event 
compelled Mr. Strange to make an arrangement with his creditors. 
He, however, recovered from the blow by his unwearied perse- 
verance, and was much respected in the Row. — The Athenavm, 
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NATIONAUTT OF CM>FEBinCnS. 

Thb approaching 400th anniyersary of the birth of Copemicns 
has reyived a contest of long standing between Poland and Ger- 
many, each of which claims the astronomer as a son. The Ger- 
mans aigne that he was a German because he was born in 
Thorn, which at the time of his birth was under German rule ; 
to which the Poles reply that Thorn was then really a Polish 
town, having been separated from Poland only seven years be- 
fore ; that his father and mother were Poles ; that when he 
studied at Padua he enrolled himself among the students of the 
Polish nationality ; and that throughout his life he gave con- 
stant proofs of his attachment to Poland and her king. Poland 
has always honoured Copernicus as one of her greatest men. A 
statue of him was erected by national subscription many years 
ago at Warsaw, and there are two others at Cracow, besides 
which numerous Polish medals and books have been issued in 
celebration of his memory. The anniversary above mentioned 
will be celebrated on February 19, 1873, and great preparations 
are already being made at Posen for the occasion. The " Society 
of the Friends of Learning " in the old Polish city held a meet- 
ing the other day, at which it was decided, on the motion of a 
Polish clergyman, Canon Polkowski, to offer a prize for the best 
life of Copernicus, comprising the results of the latest investiga- 
tions on the subject, and to publish it in the Polish, French, and 
German languages. — Pall Mall Gazette. 

SIB EX7MPHBT DAVY. 

A PBOJECT, long discussed, of erecting a statue of this great 
chemist in Penzance, the town of his birth, is on the point of 
being realised. A working committee was formed some time 
since, and by the exertions of its members a sum of 500^. has 
been raised in subscriptions. A very eligible site has been ob- 
tained from the Town Council, immediately in front of the 
Market-house and facing the main entrance of the town. The 
Messrs. Wills have been commissioned to execute the statue, 
and they have completed a model of heroic size (about seven feet 
high), which may be seen at their studio, 1 72 Euston Koad. 
The statue is designed after Sir Thomas Lawrence's portrait, 
painted for the Royal Society, and now at Burlington House, 
but other portraits have been also studied, and the likeness ap- 
pears to be happy. Sir Humphry is represented in the well- 
known costume of the period, a light overcoat flung back, with 
coat within buttoned over, and waistcoat with upright collar 
appearing above the latter, shorts, long stockings, shoes and 
buckles ; the head is slightly thrown b£ick as if inspired with 
the courage and enthusiasm for science which excited Coleridge's 
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8tn)ng admimtion for his friend ; and the right hand rests on a 
safety-lump, the prrnluct and symbol of the beneficent genius of 
tho chemist. The toUil cost of the statue and of erecting it on 
the site provided is estimated at 600/., and it is hoped that sub- 
scriptions will not be wanting to make up the small sum still 
required. ^____^ 

THK BUMFORD MEDAI.. 

Thk American Acailemy of Arts and Sciences on JamiJ-.ry 9 
presented the American Rumford Medals to Mr. J. Haniscjn, 
jun., of Philadelphia, for his invention of safety boilers. The 
medals are provided for by an endowment fund or gift of 5,000 
doll, in the United St^ites Fund, to the Academy, miide by Count 
Rumford in 1796* By the conditions of this endowment the ic- 
terost of the fund is to be applied " every second year** to the 
procuring of two medals, one of gold and one of silver, in value 
equal to tho amount of two years' interest of the fiind (600 
doll.), and these medals (or their equivalent in money) are to be 
awarilod to the author of the most important discovery or useful 
improvement in the application of heat or light, which shall, in 
the opinion of the Academy, *' tend most to promote the good of 
mankind." Although the fund was provided at that early day, 
no discovery or improvement of sufficient importance, in the 
opinion of the Academy, appeared until 1839, when the first 
awartl was made to Dr. Robert Hare, of Philadelphia, for his 
compound oxy-hydrogen blowpipe and improvements in galvanic 
apparatus. Since then the awards of the medal have been as 
follows: — 1862, John 13. Ericsson, for his caloric engine ; 1^65, 
Professor Daniel Treadwell (Harvard College), for improvements 
in the management of heat ; 1867, Alvan Clark, for improvement 
in lens of refracting telescope; 1870. George H. Corliss, Pro\'i- 
denco, for improvomonls in the steam-engine ; 1871, Joseph Har- 
rison, jun., Philadelphia, for "the mode of constructing steam 
boilers invented and perfected by him," which " secures great 
safety in the use of high-pressure steam, and is, therefore, an 
important improvement in the application of heat." Mr. Harri- 
son, in acknowledging the award, says : " In what I have done I 
claim but little merit, beyond having called attention for the last 
twelve years to the great importance of the question, and in 
having, in some degree, demonstratod the fact, that a steam gene- 
rator can be made secure from destructive explosion, I think 
that this idea has now taken such a firm hold upon the public 
mind, both in this country and in Europe, that it may be fairly 
inferred that in the future the use of steam tmder pressure, no 
matter what form the apparatus may eventually assume, will not 
be attended with the disastrous results that are recorded in the 
past." — TiTues, 
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THE PEINCIPLE OF LEAST ACTION. 

The Rev. Professor Haughton, M.D., F.R.S., has deliyered at , 
the Royal Institution, a course of three lectures on the Principle 
of Least Action in Nature, illustrated by animal mechanics. In 
his introductory remarks he alluded to the remarkable book on 
this subject by Borelli, entitled " De Motu Animalium," highly 
valuable, though full of mistakes, through the author's ignorance 
of the law of the composition of forces ; and to the recent inves- 
tigations of the brothers Edouard and Wilhelm Weber. He said, 
there was still a want of some general principle as the founda- 
tion for the science of animal mechanics, or the application of 
geometry and mechanics to animal structures. This, he thought, 
he had found to be the principle of least action as used in 
astronomy and physics. After referring to Plato's hypothesis 
of the construction of the kosmos, or world, with a rational soul, 
out of chaos, he adverted to the similar notion of Kepler, that 
the earth has a soul, because it observes the angles made by the 
heavenly bodies, because it revolves uniformly on an axis, and 
because it produces crystals which conform to the regular solids 
of geometry. " Earth," he said, " is not a lively animal like a 
dog, but sluggish, like the ox or the elephant. It moves in the 
path round the sun that would be voluntarily chosen by a lazy, 
intelligent animal that wished to accomplish its prescribed task 
with the least trouble to itself." In illustration of this Dr. 
Haughton showed that the path of a ray of light through a 
denser medium than air is the path of least action ; and that in 
organic nature this principle usually takes the form of the pro- 
duction of the least quantity of material necessary to attain a 
given object. Thus bees construct the largest amount of cell 
with the leafet amount of wax ; and in like manner the arrange- 
ment and mutual position of our own muscular fibres, bones, and 
joints must be such as to produce the required effect with the 
least amount of muscular tissue. The Professor then described 
some of the methods adopted by him, for about twelve years, to 
obtain the co-efficient of muscular force, by observation of the 
force of the muscles exerted during life, and by measurement of 
those muscles after death. This knowledge had been acquired 
by him with considerable difficulty, and had brought him into 
familiar intercourse with the Irish sick and poor, at home and 
in hospitals, and with criminals in prison ; and he stated that by 
the bribe of a little tobacco he had learned the use of burglars' 
tools, the slate trick, and what is the easiest place (or of least - 
action) on the treadmill. The measurement of the muscles after 
death was much more difficult, on account of the institution of 
the " wake ;** and the dissection of the body, even of a murderer, 
was a very perilous operation. The result of his investigations 
was the determination of the co-efficient of the muscular force 
of the arm of a young healthy maiii tft \>^^4*'^ Va.-^'t ^ia^««.^ 
inch of cross section ; of the leg, llQA\\i.\ ^TA'ikl"^^ 'iicS^'^saiK^^ 
lOT lb. ; the mean being lOVO^ lb. 
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Dr. Haughton, in his second lecture, referred to the striking evi- 
dence of the greatest amount of power being obtained out of the 
smallest amount of material, in the cases of those mammals who 
use their fore limbs solely for locomotive purposes; in those in whom 
the fore limbs are employed for grasping, climbing, and other 
purposes ; and in ourselves, in whom the hand is placed at the full 
disposal of the mind. Among them he especially commented on 
the peculiarities of the eland, tiger, and goat, and the differences 
in the wrists of the monkeys of the old and new worlds. He 
then referred to large diagrams, representing the different kinds 
of muscles — the prismatic, penniform, triangular, quadrilateral, 
sphincter, skew, and ellipsoidal ; and he commented on their 
combining in their forms great strength with geometrical beauty. 
As an illustration of the plane quadrilateral muscle, he selected 
the limbs of the tiger, the most powerful of the carnivora. He 
stated that when the Bengal tiger and African lion fought in the 
Roman amphitheatres, the tiger killed the lion ; and that when, 
in the Dublin Zoological GBjrdens, he had to cut the claws of 
both animals, eight men were required to hold the tiger during 
the operation, while five men sufficed for the lion. The tiger, 
though violent during the process, showed gratitude for the relief 
derived firom it. The cause of the relative strength of the two 
animals was clearly manifested by comparison of their muscles' 
after death. As another example of the truth of the principle of 
least action, Dr. Haughton referred to the wings of certain birds. 
Selecting the albatross, he alluded to the difficulty of obtaining 
specimens through the superstition of sailors, and he referred to 
diagrams, the results of long studies of careful anatomical re- 
searches ; and he commented on the remarkable arrangement 
by which this interesting bird is enabled to rise slowly from the 
surface of the ocean to about a thousand feet, and then soar at 
pleasure without effi)rt — a type of perfection in flying. After 
noticing several striking peculiarities in the wings of the vulture, 
he said that the more he had applied the principle of least action 
to the study of animal structures, the more he had been able to 
predict its verification, and thereby prove animal mechanics to 
be one of the exact sciences. " No tentative processes are pos- 
sible in nature. The planet moves exactly in its proper orbit, 
and shows.no signs of having acquired the power to do so by a 
succession of less perfect attempts. . . . The socket and axis of 
the bird's wing are placed exactly in the position best suited 
to produce the best effect. No tentative process can be found. 
There is no evidence of birds with less perfect wings, no proof 
of successive blunders before perfection was obtained. All is 
perfect, and always was so ; no trials, no failures. The graceful 
limbs of the beautiful tiger and the expanded pinions of the 
* sweet albatross' speak to the ear of reason in language that 
cannot be misunderstood — ' The Hand that made us is Divine.' '* 
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Anthracite Coal. Dangers from, 82 
Antidote to Carbolic Acid, 163 
Antidote to I hosphoms, 163 
Antiquitj of Man, Discussion on, 214 
Ants at Mentone, 193 
Aitoreecence of Minerals, 112 
Arctic E^)edition, the Second German, 

126 
Archimedean Screw Centrifugal 

Pumps, 32 
Are M«i to Fly ? 90 
Armour-plates, Stupendous, 14 
Asphalte Pavement, Exx)erimental, 93 
Atmosphere, Circulation and Distri- 
bution of, 118 
Atmosphere, Pressure of the, 118 
August Meteors of 1871, 232 
Aurora Borealis and Solar Sjrats, 236 
Aurora Borealis, Roaring of, 237 
Australian Preserved Meat, 75 
Automatic Weighing and Classifying 

Machine, 92 
Axminster Hearth-rugs, Willis's Ma- 
chines for, 102 
Balloons, Copper, 91 
Balloon Journey, Great, 90 
Balloting Apparatus, 92 
Barberry. Economy of the, 203 
Battery, New Constant, 132 
Beet-root Culture in Italy, 197 
Beet-root Sugar, English, 72 
Bending Machine, Hydraulic, 47 
Bismuth, New Supply of, 157 
Bittern, American, 186 
Blast, Monster, at Granite Quarries, 44 
Blasting, Submarine, 67 
Blasting, Extensive. 56 
Bone Cavern in North Lancashire, 213 
Bone Cavern in Pennsylvania, 214 
Bone Cavern in Philadelphia, 214 
Botany of the Altai Range, 198 
Botanical Gardens in Europe, 201 
Brazil, Human Life in, 180 
Breakwaters, on, 42 
Breakwaters, Floating, 95 
Brickmaking Machine, Clayton's, 106 
Bridges of London, 93 
British Association — Inaugural Ad- 
dress of Sir W. Thomson, 262 



British Columbian Tree, 201 
Broadway Undei^rround Railway, 23 
Bustard, the Great, in Hants, 186 
Calorigen, Geoi^e's, 105 
Camp Kitchen, New, 53 
Canal Propulsion, 64 
Carpenter, Dr., on Oceanic Circula- 
tion, 117 
Carr, Mr., on the Bridges of London. 

Catoptric Lamp, Patent, 105 
Cavern at Tintagel, 214 
Channel Tunnel, Proposed, 97 
Chemistry, Agricultural, 163 
Chemistry of Sugar and Starch, 179 
Chicago, Great Fire at, 68 
Chinese Varnish, to Make, 78 
Chloroform, Properties of, 167 
Civil Engbieers' Institution Pre- 
miums, 79 
Clocks and Chronometers, Norman 

Lockyer on, 80 
Cloth-fulling Machine in the Inter- 
national Exhibition, 103 
Coal Supply of the United Kingdom. 

521 
Cocculus Indicus in Beer, 163 
Collodion, New Application of, 170 
Colour, Experiments on, 172 
Colour, New, 173 
Cotton of the United States, 201 
Crannogs, Discovery of, 211 
Cmfee Round the World, 228 
Cutting, Engraving, and Boring Stone 

by Sand, 54 
Dambonite, New Substance, 164 
Despatch Tubes, Pneumatic, 28 
Diamond Boring Machine, 104 
Diamond Mines, South African, 208 
Diamonds, South African, Value of. 

209 
Domestic Water Supply, 89 
Dredging in the Firth of Forth, 196 
Drying Woods, 48 
Dyeing Hair, 49 
Earth, Figure and Secular Cooling of 

the, 110 
Earth, Suriace Movements of. 111 
Earth Temperature, She W. Thomson. 

on. 111 
Earthquake in Hawaii, 218 
Earthquake in the North of England, 

216 
Eclipses, Future Solar, 257 
Eclipse, next Total Solar, 255 
Eels in Water-pipes, 191 
Electricity, Curative, 131 
Electric Light,NewArrangement of,138 
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Electric SU?n»l8 in Mines, 131 

Electrumeter, New, 145 

Engineis, Compound, 84 

Eninraving on Olaas, 76 

Exhibition, International, Opening of 
the, UK) 

Exbibitions, Annual International, 81 

Expcditiun, Arctic, the Second Ger- 
man, \-Jii 
" Explo!»ive Suliatances, 176 

Eyeless Fishes, 192 

Facts and Fibres about the Mont 
Cenii* Tunnel, 18 

Fata Morgana, the, 237 

Filtration, Intermittent, 41 

Fire Annihilator, New, 51 

Fllnttf, Formation of, 226 

Foroinj; Houses, on, 49 

Formica Herculanca, 192 

Fossil Cni8t£M»a, 216 

Fox, American, 184 

FreczinK' of Water, 172 

Frost, Phenomena of, 119 

Fruit Trees, Revival of, 204 

Fuel, Value of, 112 

Gas in Japan, r>l 

Gas-lifxlitinf;;, Natural, 206 

Gas in Ix>ndon, 50 

Glacial Epoch of Geology, 207 

Glass Cement, new, 159 

Gloss, Chemical Aspects of, 178 

Glass, Engraving on, 76 

Glass as a Non-conductor of Heat, 159 

(fliuss, Transparency of, 120 

Glalton Turret-sllip, the, 9 

Glucose containing Sugar, 168 

Gold Fields of Victoria, 210 

Gold Nugfzcts, Formation of, 104 

Gold working in Victoria, 230 

GovernmtMit llcwnrds to Inventors, 80 

Grapliite from Styria. 156 

Gun-cotton Explosion at Stowmarket, 
64, 14(5 

Gun-cotton, its Inflammability, 149 

Gun-cotton, its Origin and Properties, 
148 

Gun-cotton Explosion, Ofllcial Report 
on, 14(5 

Guns, New, 63 

Gunpowder Experiments, Important, 
150 

Gunpowder Fired, Pressure of, 150 

Gunpowder Fired, Tension of, 67 

Hair Dyeing, -*;) 

Harvey Sea Torpedo, 44 

Health and the Spectroscope, 125 

Heat, Action of, on Germ Life, 122 

Heat, Great, 238 

Heating by Steam, 40 

Hercules and the Hydra, 190 

Hind, M. J. R., on Eclipses of the Sun, 

26.'>--.>57 
Hippopotamus, Birth of, at the Zoolo- 
gical Society's Garden, 186 
Bjdraulic Apparatus, 48 
Hydraulic Bending Machine, 47 



Hydrocarbons, Spectra (rf, 124 

Hyaena's Den in Herefordshire, 214 

Imagination in Science, 124 

Ink-plant, the, 199 

International Exhibition, the, 100 

International Exhibitions, Annual, 81 

Inventors, Government Bewards to, 80 

Iron Casting, Stupendous, 85 

Iron, Galvanised, 156 

Iron, Malleable, Manufacture of, 157 

Iron, Meteoric, 159 

Iron, Sheet, Russian, Mann&ctnreof,9 

Iron and Steel, Burnt, 158 

Iron and Steel, Influence of Cold on, 8 

Irrigation v. Disinfectants, 160 

Japanese Silk, 199 

Kent's Cavern Exploration, 213 

Kinnaird, Lord, on Beet-root Sugar 
Culture, 73 

Irrigation, Sewage, 161 

Lake Dwelling on Loch Olive, 211 

Life on the Earth, Sir W. Thomson on 
Origin of, 119 

Life preserving Mattresses, 12 

Lighthouse, Steyenson's Holophotal, 
129 

LighMng, New System of, 60 

Lighthouse, Wolf Rock, 43 

Lightning? Is St. Paul's safe from, 87 

Lime in the Mortar, 13 

Lithofracteur Experiments, 63 

Locomotive, New Double Bogie, 27 

London, Bridges of, 93 

London Gas, 50 

London Water Companies, 35 

London WatCT Supply 37 

Lunar Phenomenon, 239 

Lunar Rainbow, 239 

Liuninous Meteors of 1871, 231 

Macaulay, Dr., on the C'hicago Fire, 68 

Magnetic Experiments, Lord Lind- 
say's, 142 

Magnetic Motive Power, 143 

Man and the Ape, 180 

Marine Aerated Fresh Water Appa- 
ratus, 40 

Marine Monsters, 188 

JVIarine Steam-engine, Improved, 34 

Magneti^m,Action of, on Gas traversed 
by an Electric Current, 143 

Meat, Australian Preserved, 75 

Meat, Extract of, 75 

Mechi, M., on Beet-root Sugar Culture, 
73 

Medals of the Royal Society, 128 

Meteorology of 2871, 261 

Meteorology of England in 1871, 246 

Mexico, Earthquake off, 218 

Microscope in Geology, 206 

Milk, Condensed, Preservation of, 169 

Mill, New, for Disint^ratingWheat, 61 

Mimetic Resemblance of two Libellu- 
lidse, 192 

Mimicry in Plants, 202 

Mines, Electric Signals in, 133 

Miueral, New^ 158 
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Spectmm Aiulyslfi applied to Chemis- 
try, 167 

Spontaneous Qcneration, 195 

Bpontaneotu Generation, Dr. CalTert 
on, 138 

l^pnmle, Mr., on Beet-root Sogar Cul- 
ture, 74 

atarSkellt New Seren-ponnder, 11 

Steam-engine, Locomotive, for Heavy 
Loads on OrilinHiy Roads, 102 

Steamer Cerberus^ the, 9 

Steamers, Road, on, 52, 86 

Steanuhip /V«Aavtfr, 10 

Steam Transports in the International 
Exhibition, 101 

Stone Implement Ages in England, 
226 

Btowmarket,Onn-ootton Explosion at, 
64,146 

Sugar and Starch, Chemistry of, 179 

Sun, Protuberances of, 115 

Sun Spots, M. Faye on, 118 

Sun Spots, Vast, 260 

Sun, Total Eclipse of, 240 

" Sunbeams in Bottles," 175 

Tea, Spurious, Investigation of, 165 

Telegraph, Barton's Recording, 185 

Telegraph, Morse Printing, 184 

Telegraph, Military Electric, 189 

Telegraph Office, Improvements in 
the, 188 

Telegraphs, Protection of, from Light- 
ning, 136 

Telegraph, Wheatstone's Automatic, 
142 

Telegraphic Dial, First Idea of the, 132 

Telegraphy, Herring's Improvements 
in, 133 

Telescope, Great Melbourne, 128 

Temperature, Underground, 112 

Thames Water, 36 

Thermo-electricity, Prof. Tait on, 132 

Thomson, Sir William, his Syphon 
Recorder, 1S9 

Thompson's Road Steamer for India,87 

Tides, Sir William Thomson, on, 109 

Tiber, Exploration of the, 29 



Torpedo, Harrtej 8ea,44 
Tramwajs for LondoD, tf 
TramwBjs, 'V^re,3S 
Tnunwaj Ouziage Sfeoectac^ 

taB,S« 
Transparency in OlMi^ in 
Tnnnd, the Longest^inr 
TnnneUing ^•^^<"*«, II 
Tunnel, Channel, FroiwHd,ff 
Tarbine Whed, Aww»rli«i, M 
Twins, Joint, 182 
Tyndall, Prof., on the Witei 

of London, 37 
Typhoon at Hong Kong, 218 
Yaitilation of Plant Hoii8eB,M 
Viennese Teast, 165 
Violet Light, Infloenoe of, 171 
Vivisection in Wngi^, 194 
Voelcker, M.,<m Beet-iootfl 

ture, 78 
Volcano at Camagoin, 821 
Volcanic Outbreak at Tendab V 
Volcanoes in OaUfomia* 21t 
Underground Temperatareb US 
Waltham Abbey, Otm-oofctn' 

at, 148 
War-galleys, Ancient, 81 
War Ships, Now, 63 
Waiming by Hot Water, 88 
Wasp, Egyptian, 198 
Water, Properties of, 177 
Water Supply, Domestic, 89 
Water Companies of Lon^m, SS 
Water Supply of London, 87 
Waves on Ships, Action of, 88 
Wheatstone's Automatic InsbxDBuA 

140 
Wheatstone's Automatip TetegniA^^ 
Wire Tramways, 26 ^-i 
Woods, Drying, 48 
Wood, Paper made frc^ uw78 
Wood Pavement, Improved, 107 
Woollen Machines in the Intemationi 

Exhibition, 102 
Wolf Rock Lighthouse, 43 
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JOHN TIMBS»S POPUIiAB 'WOBKS-con«n«€d. 

Walks and Talks About London. By John Timbs, 

F.S.A., Author of ' Curiosities of London/ ' Things not Generally 
Known/ &c. Contents :— About Old Lyons Inn— Last Days of 
Downing Street — Wallks and Talks in Vauxhall Gardens— Last of 
the Old Bridewell— The Fair of May Fair— From Hi(ks*s Hall to 
Campden House — Talk about the Temple — Becollections of Sir 
Richard Phillips —Curiosities of Fishmongers* Hall— A Morning 
in Sir John Sonne's Museum— A Site of Speculation— Changes in 
Covent Garden— Last of the Fleet rriscii— Forty Years in Fleet 
Street — Changes at Charing Cross Railway London — Blackfriars 
Bridge— Raising of Holborn Valley— An Olcf Tavern in St. James's. 
With Frontispiece, post 8vo. cloth gilt, 6s. 

* The London of the last freneraf ion io. day by day, being rent away from the sight 
of the i<reti«iit, and it is well that JAr. TimbH is iiiclhied to valk and talk about it 
ere it vanishes altogether, and leaves the next generation at a loss to understand 
the past historv of the metropolid so far as it hac a local colouring, as so very much 
of it iius. Much of this han now gone fur ever, but our author has watched the de- 
structive course of the '* improver,** and thankf to his industry, many a memoiy 
that we would not willingly let die, is consigned to the keeping of the printed page, 
whicl) in thin instance, 88 in so many others, will doubtless prove a more lasting re- 
cord than bra^s or i' aible.*— (Jbi(Ti,kmai4*s Magazine. 

Things to be Remembered in Daily Life, With 

Persoiial Experiei ces and Recollections. By John Times. F.S.A., 
Author of * Things not Generally Known, &c &c. With Frontis- 
piece. Fcp. 2s. fid. cloth. 

* While Idr. limbs claimsi for this volume the merit of being more reflective 
than its {iiedeces>ors, tho^e who read it will add to that merit— that it is equally 
instructive.*— NoTBs am* Qi'kkiks. 

' Nu portion of thiit book i» without value, and several biographical sketches 

which it contains aie of great interest " Thingo to be Remembered in Daily 

Life** 18 ■ VHluaMe and n<emorable book, end reprebents great research, and con- 
siderable and arduous Inbonr.* — Mormko Post. 

* Mr. Timb^*s personal experiences and recollections are peculiarly valuable, as 
embod' ing the ob«erv8tioniiofan acute, intelligent, and cultivated mind. " Things 
to be Renitrmbered " carries with it an air of vitality wliich augurs well for per- 
petuation.*— Obskrveb. 

School-days of Eminent Men. Containing Sketches 

cf the Pi'Oftress of Education in England, from the Beignof King 
Alfred to that of Queen Victoria; and School and College Lives of 
the n.ost celebrated British Authors, Poets, and Philosophers; 
Ii veutors and Discoverers; Divines, Heroes, Statesmen, andXegis- 
lators. By John 1 imbb, F.S.A. Second Edition, entirely revised 
and partly re-writt« n. M ith a Frontispiece by John Gilbert, 
13 Views or Public Schools, and 20 Portraits by Harvey. Fcp. 3s. 6 .. 
handsomely bound in cloih. 

(9* Extensively used, and specially adapted for a Prise-Book at Schools. 

* The idea is a happ> one, and its execution tqually so. It is a book to interest all 
boys, but more especially those of \\ estminster, Eton, Harrow, Rugby, and Win- 
chester t 'or of these, as of many other schools oi high repute, the accounts are 
and interesting.*— I^OTits Aim QuiiitiKS. 

Something for Everybody ; and a Garland for the 

Year. J y Johk Timbs. F:S.A., Author of* Things Not Generally 
Known,* 4c. With a Coloured Title, post 8vo. 3s. 6d. cloth. 

* This volume abounds with diverting and suggestive extracts. It seems to us 
particularly well adapted for parochial Icndiug libraries.* — Satvrday RVtikw. 

* Full of odd, quaint, out-uf ihe-way bits of inlormation upon all imaginable 
subjects is this amusing volume, wherein Mr.Timbs di»-cour8e8 upon domestic, rural, 
metropolitsn, and social life; interekting nooks of English localities: time-honoured 
customs and old-world ob»ervancest aud. we need haroly add, Mr. Timbs dlicoiirsei 
well and pleasantly upon all.*— Notxs a»j> Qi'Ruiks, July 20, 1861. 
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A 8EBIES OF ELEQANT QIFT-BOOKS. 
Truths ninstrated by Oreat Authors ; A Dictionary 

of nearly Your Thousand Aids to Reflection, Quotations of Maxims, 
Metaphors, Counsels. Cautions. Proverbs, Aphorisms, Ac Ac. la 
Prose and Verse. Compiled from the Great Writers of idl Ages 
and Countries. Blerenth Edition, ftoap. 8?o. oloth, gilt edges, 
668 pp. 5s. 

*The quoutiou vn perfbot ftsMi their nlsetioii eriiioii MNmd Judgment sod sa 
nellent UuU.'— DiftTATOk 

* W« accept the trsMort with pioftraad gfstituds it ihovld And Its wsj to STtnr 

mfg^' Bra. 

* W« know of no bsttsr book of ito kind.*— Xzamii 



The Philosophv of William Shakespeare; delineating, 

in Seven Hundred and Fifty Passsges selected firom his Plays, the 
Multiform Phases of the Human Mind. With Index and References. 
Collated. Elucidated, and Ajphabetically arranged, by the Editors 
of 'Truths Illustrated by Great Authors.' Second Edition, fcap. 
8vo. cloth, gilt edges, nearly 700 psges, with beautiful Vignette 
Title, price 6s. 

i9" AgUnototthiivolvmowlllatoiiMthowitaiaporloiityto Dodd*i*Be>utlw,' 
or anjr othtr volmno of ShaketpoarlMi ■ e i t e t ioni. 

Songs of the Soul during its Pilgrimage Heaven- 
ward : being a New Collection of Poetry, illustrative of the Power 
of the Christian Faith ; selected from the Works of the most emi- 
nent British, Foreign, and American Writers, Ancient and Modern, 
Original and Translated. By the Editors of ' Truths Illustrated by 
Great Authors,' Ac. Second Edition, fcap. 8to. cloth, gilt edges, I 
638 pages, with beautiful Frontispiece and Title, price Ss. | 

nr This oUgaat volmno will bo opprecUtad by tho odmiron of * The Christian 

Year.* 

The Beauty of Holiness; or, The Practical Christian's 

Daily Companion : being a Collection of upwards of Two Thousand 
Reflective and SpiritualPassages, remarkable for their Sublimity. 
Beauty, and Practicabili^ ; selected from the Sacred Writuigs, ana 
arranged in Eighty-two Sections, each comprising a different theme 
for meditation. By the Editors of ' Truths Illustrated by Great 
Authors.' Third Edition, fcap. Svo. doth, gilt edges, 536 pp., ns. 

* Every part of the Sacred Writingg deterret onr deepeit attention and reiearch, 
but all, perhaps, may not be equally adapted to the purpoeet of meditation and 
refleciiou. Thoae, theiefore, who are in the constant habit of consulting the Bible 
will not object to a selection of some of its most sublime and impressive passages, 
arranged and classed rsttdy at oaoo to meet tho eye.'— tExxxACr raoM FaurAOx. 
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Events to be Eemembered in the History of England. 

Forming a Series of interesting Narratives, extracted ftx>m the Pages 
of Contemoorary Chronicles or Modern Historians, of the most Ee- 
markable Occurrences in each Beign ; with Beviews of the Manners, 
Domestic Habits , Amusements, Costumes, ike. Ac, of the People, 
Chronological Table, Ac. By Chablbs Sblbt. Twenty-fiftb 
Edition, l^mo. fine paper, with Nine Beautiful Illustrations by 
Anelayt price 3s. 6d. cloth, elegant, gilt edges. 

N.B.— A School Editiov, without the Illustrations, 2s. 6d. doth. 

MT Great care has been taken to render this boolc nnobjectionablo to the most 
futidious, by excluding everything that could not be read aloud in schools and 
/amjlios, and by sbstincnos from aU party spirit, alike in politics as in religioa. 
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BOOKS FOB NUBSEBY OB MATEBNAL 

TUITION. 

The First or Hother's Dictionary. By Mrs. Jamesok 

(formerly Mrs. Mubpht). Tenth Edition. 18mo. 2s. 6d. cloth. 

^ *** Common expletives, the names of familiar obiects, technical terms and 
words, the knowledge of which would be useless to oiildren, or which could not 
well be explained in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the definitions are short enough to be committed to memory t or 
they may be read over, a page or two at a time, till the whole are sufficiently im- 

{ tressed on the mind. It will be found of advantage if the little pupils be taught to 
ook out for themselves any word they may meet with, the meaning of which they 
do not distinctly comprehend. 

School-Boom Lyrics. Compiled and Edited by 

AsriTE KiriGHT. New Edition. 18mo. Is. cloth. 
La Bagatelle ; intended to introduce Children of five 

or six Tears old to some knowledge of the French Language. lie- 
vised oy Madame N. L. New Edition, with entirely New Cuts. 
18mo. 28. 6d. bound. 

This little work has undergone a most careful revision. The orthography has 
been modernized and entirely new woodcuts substituted for the old ones. It is now 
offered to parents and others engaged in the education of young children, as well 
adapted for familiarizing their pupils with the construction and sounds of the 
French language, conveying at the same time excellent moral lessons. 

* A very nice book to be placed in the hands of children ; likely to command 
their attention by its beautiful embellishments.*— Papbbs pob tub Sgboolu astbb. 

* A well-known little book, revised, improved, and adorned with some very pretty 
new pictures. It is, indeed, French made very easy for very little children.^ 

Thb School avd thb Tbachbb. 

CMckseed without duckweed: being very Easy and 

Entertaining Lessons for Little Children. In Three Parts. Fart I. 
in words of three letters. Part II. in words of four letters. Part III. 
in words of five or more letters. New Edition, with beautiful 
Frontispiece by Anelay, 12mo. Is, cloth. 

A book for every mother. 

Peter Parley's Book of Poetry. With numerous 

Engravings New Edition, revised, with Additions, 16mo. Is. 6d. 
cloth. 

This little volume consists, in part, of extracts from various publications, and in 
part of original articles written for it. It is designed to embrace a variety of pieces, 
some grave, and some gay \ some calculated to amuse, and some to instruct { some 
designed to store the youthful imagination with gentle and pleasing images ; some 
to enrich the mind with useflil knowledge ; some to impress the heart with senti- 
ments of love, meekness, truth, gentleness, and kindness. 

Cobwebs to Catch Flies ; or Dialogues in short sen- 
tences. Adapted for Children from the age of three to eight years. 
In Two Parts. Part I. Easy Lessons in words of three, four, five, 
and six letters, suited to children from three to five years of age. 
Part II. Short Stories for Children from five to eight years of age. 
12mo. 2s. cloth gilt. 

•«• The Parts are sold separately, price Is. each. 



Lochwood and Co.^s 



DEI.AMOTTE'8 WOBXS 

ON ILLUMINATION, ALPHABETS, &c. 

A Primer of the Art of lUuminatioii, for the use of 

Beginners, with a Budimentai^ Treatise on the Art, Practical 
Directions for its Exercise, and numerous Examples taken from 
Illuminated MSS^ and beautifully pHnted in gold and colours. By 
Y, DsLAMOTTB. Small 4to. price 9s. cloth antique. 

* A handy book, beantlftally illnitnted t th« text of which ii well written, and 

ealeulated tobe iweftil The ezunplei of ancient M8S. reoomniended to the 

■tndent, which, with much good tenecthe author chooaesfrom coUectiona aecetfible 
to all, are Mlected with Judgment and knowledge, as well as taste.* — Athkh^cm. 

* Modestly called a Primer, this little book has a good title to be esteemed a 
manual and gnide>book in the study and practice of uie diflbrent styles of letter- 
ing used by the artistic transcribers of past centuries. . . . An amatenr may with this 
•ilent preceptor learn ihe whole art and mystery of lUnmination.*— Spbctatob. 

' The vdlume is very beautifully got up, and we can heartily recommend it to the 
notice of those who wish to become proficient in ths art.'^EMouaH Cbukchmak. 

* We are able to recommend Mr. DeIamotte*s treatise. The letterpress is modestly 
bnt judiciously written i and the illustrations, whidi arc numerous and well chosen, 
are beautifully printed In gold and colours.*— Eccue81oi:.ooist. 

The Book of Ornamental Alphabets, Ancient and 

MedisBval, ftrom the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and small ; German, Italian, Arabesque. 
Initials for Illumination, Monograms, Crosses, Ac, fto., for the use 
of Architectural and Engineering Draughtsmen, Missal Paiuters, 
MaMons, Decorative Painters, Lithographers, Engravers, Carvers, 
4c. Ac. Collected and Engraved by F. Delamottb, and printed in 
Colours. Sixth Edition, royal 8vo. oblong, price 4s. cloth. 

* A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years* study and research. For those who insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this book will be useful. 
Mr. Delamotte's book was wanted.* — ATHBKiBCM. 

Examples of Modern Alphabets, Plain and Ornamen- 
tal. Inchiding German, Old English, Saxon, Italic, Perspective, 
(ireek, Hebrew, Court Hand, Eugrossmg. Tuscan, Eiband, Gothic, 
Itustie,and Arabesque, with several original Designs, and Numerals. 
Collected and Engraved by F. Delamotte, and printed in Colours. 
Royal 8vo. oblong, price 4s. cloth. 

* To artists of all classes, but more esrecially to arcliitects and engravers, this very 
handsome buck will be invaluable. There is comprised in it every possible shape 
into which the letters of the alphabet and numerals can be formed, and the talent 
whicli has been expended in the conception of tlie various plain and ornamental 
letters is wonderful.' — Standakd. 

Mediseval Alphabet and Initials for lUnminators. 

By F. G. Delamotte. Containing 21 Plates, and Illuminated Title, 

Srinted in Gold and Colours. With an Introduction by J. Willis 
EsooKS. Small 4to. 6s. cloth gilt. 

* A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, some- 
times with a sort of rainbow arabesque. A poem emblazoned in these characters 
would be only comparable to one of those delicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.' — SuK^ 

The Embroiderer's Book of Design, containing Initials, 

Emblems, Cyphers, MoT\o?rptLTtts,OTT\?iTc\cv\\«\'&w^^\^,^Q.cleaia8tical 
Devices, Mediajval and Modwiv ^\\^Vi«i^o^^.^ «uw^'&^\:\qv«J^ ^\si«sssaaa.. 

JByF. Oelamottb. Vrinted. Vu CoVouxa. QVi\wx\& xo^'aJk.^NQ, 't^.'o,^ 

in ornamental boards. 
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The Fables of Babrins. Translated into English Verse 

fh>in the Text of Sir O. Gornewall Lewis. By the Rev. Jambs 
Davteb, of Lincoln ColL Oxford. Fcp. fts. cloth antique. 

* ** Who was BabriuK ? " The reply may not Improbably startle the reader. 
Babrius waa the real, original JBaop. Nothing is so fabulous about the fables of our 
childhood as their reputed authorship.'->DAiLT News. 

* A fable-book which is admirably adapted to take the place of the imperfect 
collections of iBsopian wisdom which have hitherto held the first place in our 
juvenile libraries.* — Hicrkfokd Timbs. 

NEW ANECDOTE LIBRARY. 

Oood Things for Eailway Eeaders. 1000 Anecdotes, 

Original and Selected. By the Editor of ' The Railway Anecdote- 
book.* Lai^e type, crown 8vo. with Frontispiece, 2s. 6d. 

* A capital collection, and will certainly become a favourite with all railway 
readers.*— Rbadbr. 

* Just the thing for railway readers.*— .LoirDojr Rktibw. 

* Fresh, racy, and original.'— JoHir Bdlu 

* An almost interminable source of amusement, and a ready meane of rendering 
tedious journeys short.' — Mini>o Joubnal. 

* Invaluable to the diner-out.*— Illustbatbd Timbs. 

Sidney Orey : a Tale of School Life. By the Author 

of * Mia and Charlie.' Second Edition, with six beautiful Illustra- 
tions. Fcp. 3s.^0d. cloth. 

The Innkeeper's Legal Onide: What he Must do, 

What he May Do, and What he May Not Do. A Handy-Book to 
the Liabilities, limited and unlimited, of Inn-Keepers. Alehouse- 
Keepers. Refreshment-House Keepers, &c. With verbatim copies 
of the Innkeeper's Limited Lialnlity Act, the General Licensing 
Act, and Forms. By Richard T. Tidswell, Esq., of the Inner 
Temple, Barristcr-at-Law. Fcp. Is. 6d. cloth. 

* Every licensed victual ler in the land should have this exceedingly clear and 
well arranged manual.* — Suni>av Times. 

The Instant Beckoner. Showing the Value of any 

Quantity of Goods, including? Fractional Parts of a Pound Weight, 
at any price from One Farthing to Twenty ShiUin|fs; with an 
Introduction, embracing Conious Notes of Coins. M^ eights. Mea- 
sures, and utner Commercial and Useful Information : and an Ap- 
. pen(iix, containing 'tables of Interest, Salaries, Commissions, &c. 
24mo. Is. 6d. cloth, or 2s. strongly bound in leather. 
i9" IndiMpenaable to every housekeeper. 

Seienee Elucidative of Scriptnre, and not antago- 
nistic to it. Being a Series of Essays on— 1. Alleged Discrepancies , 
2. The Theories of the Geologists and Figure of the Earth ; 8. The 
Mosaic Cosmogony; 4. Miracles in general— Views of Hume and 
Powell; 6. The Miracle of Joshua— Views of Dr. ColmMo: The 
Snpematurally Imriossible; 6. The Age of the Fixed Stars— their 
Distances and Masses. By Professor J. &. Toumo, Author of ' .\ 
Course of Elementary Mathematics,' &c. &o. Fcp. 8vo. price 5s. 
cloth lettered. 

* Professor Young's examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent.'— Enolish Cuvrchman. 

* Distinguished by the true spirit of scientific inquiry, by grest knowledge, by 
keen logical ability, and by a style peculiarly clear, easy, and energetic.* 

'No one can rise from its perusal without be\Ti% VxwpttwiieA. "«\v\v ». «.x»fc ^"^ '^'*^ 
tingular irealrnes* of modem scepticism.' — ^B\VT\*T M.KOKX\"»a. 
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Mysteries of Life, Death, and Futurity. Illustrated 

fh>m the best and latest Authorities. Contents :— Life and Time ; 
Nature of the Soul; Spiritual Life; Mental Operations ; Belief 
and Scepticism ; Premature Interment ; Phenomena of iDeath ; 
Sin and Punishment ; The Crucifixion of Our Lord ; The End of 
the World; Man after I>eath; The Intermediate State; The Great 
Resurrection ; Becornition of the Blewed: The Day of Jodfcment ; 
The Future States. Jbc. By Horaob Welbt. With an Emblematic 
Frontispiece, fop. 5s. cloth. 

* Thli book is the remit of extenslye Tending, and eareftil noting ; it it rach a 
oommon-plaoe book aa aome thoughtftil divine or phydcian might have compiled, 
gathering together a vait variety of opinions and speculations, bearing on physio- 
logy, the phenomena of lift, and the nature and future existence of the soul. We 
know of no work that ao strongly compels reflection, and so well asstsU it.' 

LoNt>oir Bkvibw. 

* A pleasant, dreamy* eharming, startling little volume, trerj page of which 
sparkles like a gem in an antique setting.'— Wbkklt Dispatch. 

* The scofller might read these pages to his profit, and the pious believer will be 
charmed with them. Burton's ** Anatomy of Melancholy *' is a fine suggestive 
book, and full of learning t and of the volume before us we are inclined to speak in 
the same terms.*— Era. 

Predictions Realized in Modem Times. Now first 

Collected. Contents: — Days and Numbers: Prophesying Alma- 
nacs : Omens lUistorical l^dictions ; Predictions of the French 
Revolution ; The Bonaparte Family ; Discoveries and Inventions 
anticipated; Scriptural Prophecies, Ac. By Hobace Wei.by.' 
With a Frontispiece, fcp. 6s. cloth. 

* This is an odd but attractive volume, compiled fh>m various and often little- 
known sources, and is full of amusing reading.' — Critic. 

' A volume containing a varietv of curious and startling narratives on many 
points of Bupematuralism, well calculated to gratify that love of the marvellous 
which is more or less inherent in us all.' — MoTBt and Qukries. 

Tales from Shakespeare. By Charles and Miss 

Lamb. Fourteenth Edition. With 20 Engravings, printed on toned 
paper, ft'om designs by Harvey, and Portrait, fcp. Ss.^.cloth elegant. 

The Tongue of Time ; or, The Language of a Church 
Clock. By William Habkison, A.M., Domestic Chaplain to H.R.H. 
the Duke of Cambridge : Rector of Birch, Essex. Sixth Edition, 
with beautiful Frontispiece, fcp. 2s. 6d. cloth. 

Hours of Sadness; or, Instruction and Comfort for 

the Mourner : Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Reflections, Letters, Prayers, Poetry, 
&c. f^om various Authors, suitable for the bereaved Christian. 
Second Edition, fcp. 4s. 6d. cloth. 

The Pocket English Classics. 32mo. ne^tlj printed, 

bound in cloth, lettered, price Sixpence each : — 



The Vicae of Wakefield. 
Goldsmith's Poetical Woekb. 
Falconee'8 Shipweeck. 
Rabselab. 

STEENE'sSEirTIMENTALJOTJEinST. 

Locke on the Undeebtanding. 
Thomson's Seabonb. 
Inchbald'b Natuee and Aet. 

^f.OOMPIELD'S FaEMEE'S BoT. 



Scott's Lady op the La.kb. 

Scott's Lay. 

Walton's An»lee, 2 Paets, Is. 

Elizabeth; oe, The Exiles. 

Cowpee's Task. 

Pope's Essay and Blaie'sGba ye. 

Geay and Collins. 

Gay's Fables. 

Paul and Vieginia. 
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WOBKS BY THE AUTHOR OF *A TBAP 
TO CATCH A SUNBEAM/ 

* In telling a simple itoiy, uid in the management of dialogue, the Anthor is 
excelled by few writers of the present day.'^LiTSBABT Oazbttk. ■ 

A Trap to Catch a Sunbeam. Thirtj-fiflh Edition, 

price 9d. cloth ; 6(1. sewed. 

* Aidetol^etlt del faiderat is the moral of this pleasant and interesting story, to 
which we assign in this Gazette a place immediately after Charles Dickens, as its 
due, for many passages not unworthy of him, and for a general scheme quite in 
unison with hisl)est feelings towards the lowly and depressed.*— LaTBRABY Oazbttb. 

jr> A Cheap Edition qfthe above popular story has been prepared 
for distribution. Sold only in packets price Is. containing 12 copies. 

Also, by the same Author, each price 9d. doth ; 6d. sewed« 

* COMIN 6 HOME ; ' a New Tale for all Beaders. 
OLD JOLLIFFE ; not a Goblin Story. 

The SEQUEL to OLD JOLLIFFE. 
The HOUSE on the ROCK. 

* ONLY ; * a Tale for Young and Old. 

The CLOUD with the SILVER LINING. 

The STAB in the DESERT. 

AMY'S KITCHEN, a Yillaob Romavcb : a New Story. 

'A MERRY CHRISTMAS.* 

SIBERT'S WOLD. Third Edition, 28. cloth, limp. 

The DREAM CHINTZ. With Illustrations by James Godwin. 
2s. 0d. with a beautiful fitncy cover. 

Sunbeam Stories. A Selection of the Tales by the 

Author of ' A Trap to Catch a Sunbeam,' &c. Illustrated by 
Absiolon and Anelay. Fisst Sebies. Contents ^-^A Trap to Catch 
a Sunbeam— Old Jolliffe— The Sequel to Old Jolliffe~The Star in 
the Desert— * Only*— 'A Merry Cnristmas.' Fcap. Ss. 6d. doth, 
elegant. 

Sunbeam Stories. Second Series. Illustrated by Ab- 

solon and Anelay. Contents :— The Cloud with the Silver Lining 
— Coming Home— Amy's Kitchen— The House on the Rock. Fcap. 
Ss. 6d. cloth elegant. 

Snnbeam Stories. Third Seriei^. Illustrated by 

James Godwin, Ac. Contents :— The Dream Chintz— Sibert's Wold ; 
or. Cross Purposes. Fcap. price Ss. 6d. cluth elegant. 

Little Sunshine : a Tale to be Read to very Young 

Children. By the Author of ' A Trap to Catch a Sunbeam.* In 
square l6mo. coloured borders, engraved Frontispiece and Vig- 
nette, fancy boards, price 2s. 

* Just the thing to rivet the attention of children.*— Stamford Mxrcust. 

* Printed in the aumptuous manner that children like best.'— Bra vroRD Obsxsvbs. 

* As pleasing a child's book as we recollect seeing.*— Fjltmouth Hicralo. 
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THE FBEHCH LANaUAGE. 

M. de Fivas* Works for the Use of Colleges, Schools, 

and Private Students. 

The ftttentton of SehoolmMten and He«df of CollegM ia rwpe ctft illy requested to 
the following eminentW niefol Miiet of French cl«M-bookf, which have enjoyed an 
unprecedented popularity. A detailed proepeetna will he aent on application. 

De Fivas' New Orammar of French Orammars ; 

oompriaing the substance of all the most approved French Gram- 
mars extant, but more especially of the standard work * La Gram- 
maire des Grammaires,' sanctioned by the French Academy and 
the University of PMris. With numerous Exercises and Eramsles 
illustratiTC of every Rule. By Dr. V. de Fiyas, MA., F.E.I.8., 
Member of the Grammatical Society of Paris, ftc. &c. Thirty- 
fourth Edition, price Ss. 6d. handsomely bound. 

* At onoe the simplest and mott complete Orammar of the French language. To 
the pupil the elllect ia almoat aa if he looked into a map, ao well-defined ia the course 
of atudy as explained by M. de Firas.'— Litxbabt Oaxbttb. 

*«* A Kbt to the above, price te. 6d. 

De Fivas* New Guide to Modem Freneh Conver- 
sation; or, the Student and Tourist's French Vade-Mecum; con- 
taining a Comprehensive Vocabulanr,and Phrases and Dialogues on 
every useful or interesting topic ; tc^ether with Models of Letters, 
Notes, and Cards; and Comparative Tables of the British and 
French Coins, Weights, and Measures: the whole exhibiting, in a 
distinct manner, the true Pronunciation of the French Language. 
Twentieth Edition, 18rao. price 2s. 6d. strongly half-bound. 

* Voules vous un guide aussi sfir qu'infaillible pour apprendre la langue fVan^aiae, 
prenez le Guide de M. de Fivaa : o'est Tindispensable manuel de tout Stranger.* 

. L*Ijipartial. 

De Fivas, Beautes des Ecrivains Fran9ai8, Anciens 

et Modernes. Ouvrage Classique 1^ Tusage des Coll6(?es et des 
Institutions. Dixi^rae Edition, augments de Notes Historiques, 
G6ographique8, PhiloHophiques, Litt^raires, Graramaticales, et Bio- 
graphiques. Treizi^rae Edition, 12mo. Ss. 6d. bound. 

* An elegant volume, containing a selection of pieces in both proae and verse, 
which, while it furnishes a convenient reading book for the student of the French 
language, at the same time affords a pleasing and interesting view of French litera- 
ture.*— Obsbrvce. 

De Fivas, Introduction & la Langpie Francaise; 

on. Fables et Contes Choisis ; Anecdotes Instructives, Faits M6mo- 
rables, &c. Avec un Dictionnaire de tous les Mots traduits en 
Anglais. A I'usage^de la jeunesse, et de ceux qui commencent & 
apprendre la langue franpaise. Twenty-second Edition, 12mo. 
2s. 6d. bound. 

* By far the best first French reading book, whether for schools or adult pupils.* 

Tait's Maoazime. 

De Fivas, Le Tresor National; or, Gmde to the 

Translation of English into French at Sight. Fourth Edition, 12mo. 
28. 6d. bound. 
49* Le * Tr^sur NationaV* cotvA«l& otV^KorcvKWcal and conversational phrases, anec- 
dotes told and untold, and Bwap* ^^««^ -vftjcww* "Eiw^Ci\%V 'wxWkx^, %^d is eapecially 
intended to produce by practice, Vnl\lo%ft'w>^o\t^T^l^T%\\^i^\,*.\«lSv\^.^«lOi.v^^ 
themaelves in that language. 
%♦ A Key to the above. \^mo.^"ft.c^Q^i^^. 
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THE GEBMAN LANGUAGE. 

Dr, Falck LehahrCa Popular Series of German School-books. 

*A» an edtteational writer m tht Oemum tongue^ Dr. Ld>ahn Hand* alont; none 
other has nuuie even a distant approach to Atm.' — Bbitish Stakdabu. 

Lebahn's First Oerman Course. Third Edition. 

Crown 8vo. 28. 6d. cloth. 

* It i* hardly possible to have a simpler or better book for beginners in German.* 

Atbekjbum, 

* It is reallr what it professes to be — a simple, clear, and coucise introduction to 
the Oerman Language/— Critic. 

Lebahn's German Langpiage in One Volume. Seventh 

Edition, containing— I. A Practical Grammar, with Exercises to 
every Rule. II. Undine ; a Tale : by De la Mottb FouQUfi, with 
Explanatory Notes of all difficult words and phrases. III. A 
Vocabulary of 4,500 Words, synonymous in English and German. 
Crown 8vo. 8s. cloth. With ELey, lOs. 6d. Key separate, 2s. 6d. 

* The best German Qrammar that has yet been published/^MoRiriif o Post. 

* Had we to recommence the study of Oerman, of all the Oerman grammars 
which we have examined— and they are not a few — we should unliesitatingly say, 
Falck Iiebahn*s is the book for us.*— Educatiokal Tiiibs. 

Lebahn's Edition of Schmidts Henry von Eichen- 

fels. With Vocabulary and Familiar Dialc^ues. Seventh Edition. 
Crown 8vo. 3s 6d. cloth. 

* Equally with Mr. I^ebahn's previous publications, excellently adapted to assist 
■elf-exercise in the Oerman language.'— Spbctatub. 

LebaJin*8 First German Header. Fifth Edition. Cr. 

8vo. 3s. 6d. cloth. 
*Ijike all Lebahn*s works, most thoroughlv practical.*— BRiTAiririA. 

* An admirable book for beginners, which indeed may be used without a master.* 

Lbadbb. 

Lebahn's Oerman Classics ; with Notes and Complete 

Vocabularies. Crown 8vo. price 3s. 6d. each, cloth. 
PETER SCHLEMIHL, the Shadowless Man. By Chamisbo. 
EGMONT. A Tragedy, in Five Acts, by Goethe. 
WILHELM TELL. A Drama, in Five Acts, by Schilleb. 
GOETZ VON BERLICHINGEN. A Drama. By Goethe. 
PAG ENSTBEICHB, a Paee's Frolics. A Comedy, by Kotzbbtte. 
EMILIA GALOTTI. A Tragedy, in Five Acts, by LEBSiira. 
UNDINE. A Tale, by FouQu6. 
SELECTIONS from the GERMAN POETS. 

* With such aids, a student will find no difficulty in these masterpieces.* 

- ATHKirjnm. 

Lebahn's Oerman Copy-Book : being a Series of Exer- 
cises in German Penmanship, beautifully engraved on Steel. 4to. 
2s. 6d. sewed. 

Lebahn*s Exercises in Oerman. Cr. 8vo. 3s. 6d. cloth. 

* A volume of ** Exercises in German,*' including in itself all the vocabularies 
they require, llie book is well planned ; the selections for translation from German 
into English, or from English into German, being sometimes curiously well suited 
to the purpose for which they are taken.* — Examikbb. 

Lebahn's Self-Instructor in Oerman. Crown 8vo. 

6s. 6d. cloth. 

* One of the most amusing elementary reading-boolu that ever passed under our 
hands.'— JoHir Bull. 

* The student could have no guide superior to Mr. Lebahn.* 

LiTBBABT QaZBTTS. 
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NO MORE LAWYERS' BILLS I 
Jast published, New Edition, much enlamd. ISmow doth, price 88. 8d. 

(saved at evevy oonauitation). 

Every Kan's Own Lawyer : a Handy Book of the 

Principles of Law and Equity. By a Bakribtbb. Comprising the 
Rights and Wrongs of Individuals, Meroantile and Commercial 
Law, Criminal Law, Parish Law. County Court Law, Game and 
Fishery Laws, Poor Men's Law ; the Laws of 



Bankniptmr 

BeUand wag«n 

Bills of Ezehimffe 

Oontneta 

Copyright, Patento, Mid Tnde Muln 

Elections and Registration 

Insnranoe (Marine, Fire, and Life) 

Libel and Slander 

Marriage and Diroree 



Merchant Shipping 
Mortgage* 
Settlemente 

Btodc Exchange PraeUes ' 
Trespasa, Muiaanoea, to. 
Transfer of Land, See. 
Warranties and GuarantMel 
Forms of Wills, Agreements, Bosdi, 
Noticeifto. 



Also Law for 

Landlord and Tenant— Master and Servant— Husband and Wife— Sxeeoton sad 
Trustees— Heirs, Devisees, and TiCgatees— Guardian and Ward— Married Women 
and Infants— Partners and Agents— Lender and Borrower— Debtor and Creditor'^ 
Purchaser and Vendor— Companies and Associations— Friendly Societies— Clergj- 
men. Churchwardens, to. — Medical Practitioners, ftc — Bankers— Fanners— Con- 
tractors— Stock and Share Brokers— Sportsmen, Gamekeepers— Farriers and Hone- 
dealers — Auctioneers, House Agents— Innkeepers, ftc.— Bakers, Millers, ftc— 
Pawnbrokers -.Surveyors— Railways, Carriers, to. —Constables — Laboorers- 
Seamen— Soldiers, ftc to. 

* MThat it professes to be, a complete epitome of the laws of this oonntry, 
thoroughly intelligible to non-professsional readers. The book is a handy one to 
have In readiness when some knotty point requires ready solution, and will be 
found of service to men of business, magistrates, and all who have a horrwr of 
spending money on a legal adviser.' — Bkll's Lifs. 

* A clearly worded and explicit manual, containing information that must be 
nseAiI at some time or other to everybody.* — Mkchaitic's Maoazikk. 

' A work which has long been wanted, which is thoroughly well done, and whieh 
we most cordially recommend.* — Sundat Timss. 



New Book by one of the Contributors to * The Reason Why* Series^ 
and Assistant Editor of * The Dictionary of Daily JVants* 

Now ready. Second and Cheaper Edition, 1 vol. crown 8vo. pp. 384, 

2s. 6d. cloth. 

The Historical Finger-Post: A Handy Book of 

Terms, Phrases, Epithets, Comomens, Allusions, &c., in connexion 
with Universal History. By £dward Sheltov, Assistant Editor 
of • The Dictionary of Daily Wants,' &c. &c. 

* A handy little volume, which will supplv the place of ** Haydn*s Dictionary of 
Dates" to many persons who cannot afford that work. Moreover, it ^contains some 
Uiings that Haydn's book does not.*— Booksblleb. 

* It is to the historical student and antiquarian what ** Enquire Within** is to the 

Eracticai housewife — not dispensing with stores of hard-acquired and well-digested 
nowledge, but giving that little sid which, in moments of hurry and business, is 
the true economiser of time.*— Voluktexb Sbrvics Gaebttb. 
' The idlest reader would find it convenient to have it within reach.* 

FOBLISBBHS* CIBCUI.AB. 

* Really a very useful work ; and, at the present day, when everybody is expected 
to be up m everything, as good a handy-book for cramming on the current subjects 
of conversation as any that we know. About 8000 subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each is 
sufficient for ordinary purposes.' — Eba. 

* A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. • • . Deserves a place as 
a book of reference on the shelves of the study or library.* 

Naval akd Militast Gazbttx. 
< This most useful and admirably arranged handy-book will in most cases greatly 
lighten the labour of investigation, axvd obviate a long and tedious search tlirough 
vo/uminoas publications.' — Wkekuv T\M)&a. 
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Just published, in a closely-printed Volume, in a clear and legible type, 

post 8vo. 58. cloth. 

The Domestic Service Guide to Honsekeeping ; 

Practical Cookery; Pickling and Preserving; Household Work; 
Dairy Management: the Table and Dessert; Cellarage of Wines; 
Home-Brewing and Wine-Making; the Boudoir and Dressing- 
room ; Invalid Diet ; Travelling ; Stable Economy ; Gardening, &c. 
A Manual of all that pertains to Household Mana^ment itrom the 
best and latest authorities, and the communications of Heads of 
Pamilies ; with several hundred new recipes. 

* A really naefol Guide on the important subjecta of which it treati.*— Spkctatob. 

* The bevt cookery-book published for many years.*— Bkix's Mkssbmobr. 

* This ** Domestic Service Guide ** will become, what it deserves to be, very 
popular.* — ^Bbadbr. 

* This book is characterised by a kindly feeling towards the classes it designs to 
benefit, and by a respectful regard to religion.'— Recobd. 

* We find here directions to be discovered in no other book, tending to save ex- 
' pense to the pocket, as well as labour to the head. It is truly an astonishing 

book.*— JouK Bull. 

* This book is quite an encyclopsedia of domestic matters. We have been greatly 
pleased with the good sense and good feeling of what may be called the moral direc- 
uona, and the neatness and lucidity of the explanatory details.*— Cuubt Cibculab. 

Just published, with Photographic Portrait and Aut(^n*aph, and 
Vignette of Birthplace, fcp. cloth, price 8s. 6d. ; Cheap Edition, with- 
out Portrait, 2s. boards. 

Bichard Cobden, the Apostle of Free Trade : a 

Biography. By John McGilchbist, Author of 'The Life of Lord 
DundonaJd,' &c. 

* The narrative is so condensed, and the style at once so clear and vigorous, that 
the volume is eminently entitled to a popular circulation. . . . We trust it will 
find its way to the book-shelves of thousands of working men.*— M0BN150 Stab. 

* The mind of Cobden, as it gradually developed itself, is unfolded before us, 
and the volume brings to a focus many most interesting expressions of the deceased 
ttatesman*s views.*— London Rrview. 

* Those who wish to know something of Richard Cobden will find instruction and 
interest in the book.'— Rbadbb. 

The Bobinson Crusoe of the Nineteenth Century 4 

Just published, handsomely printed, post 8vo. with Portrait and 

Sketch Map, 3s. 6d. 

Cast Away on the Auckland Isles: a Narrative of 

the Wreck of the * Grafton,* and of the Escape of the Crew, after 
Twenty Months' Suffering. From the Private Journals of Captain 
Thomas Mub&eavb. Together with some Account of the Auck- 
lauds. Alto, an Account of the Sea Lion (oriidnally written in 
spa 's h!cod, as were most of Gantain Musgrave's Journals). Edited 
by JOTTN J. ShILLIITGHiAW, P.R.G.S. 
The T1MB8 Correspondent (December 19, 1865) says that Captidn Musgrave*s 

Diary * is almost as interesting as Daniel Defoe, besides being, as the children say, 

*» all true.*' » 
*■ It is seldom, indeed, that we come upon a sea narrative now-a-days as interesting 

as this.*— Lloyd*s Nbwspapbb. 

* Does anyone want to measure the real gulf which divides truth fi-om fiction, let 
him compare Captain Mu8graTe*s narrative with " Enoch Arden.** *— Rbadbb. 

*Truth is here stranger than any fiction.*— Nbws of tub Wobld. 

*A more interesting book of travels and privation has not appeared since 
** Tlobinson Crusoe t *' and it has this advantage over the work of fiction, that it it 
a ilact.'— Obsbbvbb. 

' Since the days of Alexander Selkirk, few more interesting narratives have seen 
the light.*— Mblbodbnb Spkctator. 

* A stem realisation of Defoe's imaginative history, with greater difficulties and 
feverer hardships.*— Coubt Cibculab. 



>4 Lodbwood and Co.^8 



^WOBES IK ENOINBXBINO, ABOHITIBOTXJBE, 
lOBOHANIOB, 80IENC1D. te. 

THE TEAR- BOOK of FACTS in SCESNCE and AKT. 
Ezhibttiiiff the nuMt importeat imi 
rear in Meehantet and the Uiml Arts, 




lonr and Bounjr, 0«oloQr and Min«raloar, 
JoBM TiMM,F.8.A. (Publbhtd Annually.) 

i0* Thii work records the inooeedings of the prindiMJ edentMe lodetiee, and if 
Indiapcntable for mich ai with to powa n a fkithftil piotan of tha lateet aoreltiet of 
nienoe and the art*. 

AIDE-MEMOIRE to the MILITARY SCIENCES ; framed 
ftom Contribntions of Oilloen of the diflbnBt Serrloes, and edited by a Com- 
mittee of the Corpf of Rojal •• ngineen. S toU. royal tvo. apwarde of MO En^aTinei 
and Woodcuti, in extra cloth board*, and lettered, i|4. 10s. t or may be had in six 
separate parts, paper boards. 

XI IE HIGH - PRESSURE STEAM-ENGINE. By Dr. 
Ehkr Albam, Practical Machine Maker, Flan, Mecklenbus. Translated 
m the Qerman.by William Polb, CJE., F JLA.8., Assoc. Inst. CJE. 8to. with 
n fine Plates, 16s. 6d. cloth. 

A PRACTICAL and THEORETICAL ESSAY on 

J\ OBLIQUE BRIDGES. With IS large Folding Plates. ^ Obokob W. Btrca. 
ft. Inst. C.E. Seetmd Edition, ooneeted by W. H. BAa&ow, M. last. C.S. Imperial 
8to. ISs. cloth. 

I M IE PRACTICAL RAILWAY ENGINEER ByG.DRTS- 



DALM DBamiT, Civil Engineer. Fourth Edition, revised and greatly extended. 



A 



ith 71 lonble quarto Plates, 71 Woodouts, and Portrait of O. .SrsFBajfsoM. One 
lance voL 4to. £1. ISs. 6d. cloth. 

ON IRON SHIP-BUILDING; with Practical Examples and 
Details, in Twenty-four Plates, together with Text containing Deseripticms, 
Explanations, and General Remarks. By John GaAMTaAM, C.E., Consulting Engi- 
neer, and Naval Architect, {^iftw Edition in preparaJtion.') 

TREATISE on the PRINCIPLES and PRACTICE of 

LEVKLLING. By Frsdsrick W. Sikks, ZU. Inst. C.E. Fourth Edition, 
with the Addition of Mr. Law's Practical Examples for setting out Railway Curves, 
and Mr. Trautwine's Field Practice of Laying out Circular Carres. With 7 Plates 
and numerous Woodcuts, 8vo. 8s. 6d. doth. 

t^ Trautwine on Laying out Circular Curves is also sold separately, price 5e sewed. 

PRACTICAL TUNNELLING. By Frederick W. Simms, 

I M. Inst. C.E. Second Edition, with Additions by W. Davis Hasxoix, C.E. 
Imperial 8vo., numerous Woodcuts and 16 Folding Plates, XI. Is. doth. 

TABLES for the PURCHASING of ESTATES, Annuities, 
Advowsons. Ac, and for the Renewing of Leases ; also for Valuing Reversionary 
Estates, Deferred Annuities, next Presentations, ftc By William Imwood, Architect. 
Seventeenth Edition, with considerable additions. ISmo. doth, 7s. 

THE STUDENT'S GUIDE to ttie PRACTICE of 
MEASURING and VALUING ARTIFICERS' WORKS ; containing cjpioos 
Meinurandafbr the Valuation of Lab uirand Materials in all braautiea of the duiuliug 
Trades. UyEuWARD DOBSOK. NewEditioa,re-written,withavlditiona,byB. Wyno- 
HAM Tarn. M. A. With 9 copper plates and 47 woodcuts. Demy Svo. cloth, lOa. 6d. 

A GENERAL TEXT-BOOK, for the Constant Use and 
Reference of Architects, Engineers, Surveyors, SolidtorS; Auctioneers, Land 
Airents, and Stewards. By Edward Rvdb, Civil Engineer and Land Surveyor t to 
which are added several Chapters on Agriculture and Landed Property. By Professor 
Donaldson. One large thidc vol. Svo. with numerous Engravings, £1. 8s. doth. 

THE ELEMENTARY PRINCIPLES of CARPRNTRY. 
By Thomas Tredoolo, Civil Enadneer. Illiwtrated Ikt Fifty-three Engravings, 
a Portrait of the Author, and several Woodcuts. Fourth Edition. Edited by Prtbr 
Ba HLow, F.R.S. One large Volume, 4to. reduced from X> U. to £1 6s. in extra doth. 

TT INTS to YOUNG ARCHITECTS. By Gborob Wioht- 

11 wrcx. Architect, Authorof**ThePalaoeQfArchiteetari,'*ae. flecond fidiUon. 
with aumeroiif Woodcuts, d^o. cxIt% doth, 7*. 



Catalogue of Scientific Works. 15 



-WOBKS IN ENOrDTESBIira, &o.-€OfUinu€d. 

A MANUAL on EARTHWORK. By Albx. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With Diagrams. 
Igmo. 8s. 6d. cloth. 

THE OPERATIVE MECHANIC'S WORKSHOP COM 
F ANION: ocmpriaiBC a great variety of the most nseAil Rules in Mechanical 
Sdenee, with namerous Tables of Practical Data and Calculated Results. K^ W. 
TsMrLBTON, Author of ' The Engineer's Common-Place Book,' &c Seventh Edition, 
with 1 1 Plates. ISmo. inrice Se. bonnd and lettered. 

THEORY of COMPOUND INTEREST and ANNUITIES, 
with TABLES of LOOARITHMS for the more dif&cult computations of In- 
terest, Discount. Annuities, ftc,in all their Applications and Uses for Mercantile and 
State Purposes. By F. Thomah, of the Soci^t^ Credit Mobilier. 12mo. fis. cloth. 

THE ENGINEER'S, ARCHITECT'S, and CONTRAC- 
TOR'S POCKET BOOK (Lockwood and Co.*», formerly Wralb's), published 
Annually. With Diart of Rtbnts and Data connected with £nt;ineerii>(r, Architec- 
ture, and the kindred Sciences. The present year's Volume is much improved by 
the addition of various useAil articles. With 10 plates, and numerous Wood- 
cuts, in r >an tuck, gilt edges, 6b. 

THE BUILDER'S and CONTRACTOR'S PRICE BOOK 
(LooKWf»oD and Co.'s- formerly Wealk's), published Annually. Containing the 
latest priot;s for work in all branches of the Building Trade, with items numbered for 
easy reference. 12mo. cloth boards, lettered, 4s. 

THE TIMBER MERCHANT'S and BUILDER'S COM- 
PANION. Containing new and copious TABLES, &c. By Wiixiam Dowsing, 
Timber Merchant, Hull. Second Edition, revised. Crown 8vo. 3s. cloth. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 
betically Arranged. Desi-^ned as a Manual for Travellers. Architects, 
Surveyors, Gneineers, Studentx, Naval fficers, and other Scientific Men. By the 
Rev. John Cark, M. A., of Trin. Coll. Camb. Second Edition, 18rao. cloth, Ss. 

I^HE (CARPENTERS NEW GUIDE ; or, Book of Lines 
for Carpenters, founded on the late Petrr Nicbolson's standard work. A New 
Edition, revised by Aktror Ashpitpi,, Arch. F.S.A. t together with Practical Rules 
on Drawing, by Ororob Ptmb, Artist. With 74 Plates, 4to. price £1 is cloth. 

rrREATISE on the SFRENGTH of TIMBER, CAST 

L IKON, M ALLEABI^ IRON, and other Materials. By Pstbb Barix)w,F.R.S. 
V.S.,Hon. Mem. In8t.C.E.,&c. ANewEdiMon,by J.F.Hbatber, M.A.,oftheRoyal 
Military Academy, Woolwich, with Additions by Prof. Wiixis, of Cambridge. With 
19-IlIu»tratiuns,8vo. lAs. cloth. 

MATHEMATICS for PRACTICAL MEN; bein? a Com- 
monplace Book of Pure and Mixed Mathematics, for the Use of Civil Engineers, 
Architects, and Surveyors. By Olinthus Orboort, LL.D. Enlarged by Hbnrt 
Law. Foiuth edition, revised, by J. R. Youho, Author of * A Course of Mathe- 
matics,' «c. With 13 Plates, 8vo. ^'1 Is. cloth. 

riUlE LAND VALUER'S BEST ASSISTANT, being 

1. Tables on a very much improved Plan, for Calculating the Value of Estates. By 
B. HoosoN. Civil Engineer. New Edition, with Additions and Corrections, 4s. bound. 

A MANUAL of ELECTRICITY. Including Galvanism. 
Maimetism, Dia-Magnetism, Electro- Dynamics, Magno-Electricity, and the 
Electric Telesraph. By Henry M. Noao, Ph.D.,- F.C.S., I^turer on Chemistry at 
St. Oeorce's Hosnital. Fourth Edition, entirely re-written, il 'ustrated by &on Wood- 
cnts,8vo. £\ 48. cloth. Sold also in Two Parts i Part I. Electricity and Oalvani8m,8vo. 
16s. cloth Part II. Magnetism and the Electric Telegraph, 8vo. 10s. 6d. cloth. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, 
and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
BuilderSfConsistingof Plans, Elevations, and Perspective Views ; with approximate 
Estimates of the cost of each. 4to. 67 Plates, £1 Is. cloth. 

rpHE APPRAISER, AUCTIONEER, BROKER, HOUSE 

1 and ESTATE AGENT, and VALUER'S POCKET ASSISTANT. By J. 
WHEBLBa, Valuer. Third Edition, enlarged, by CNORBIS. Royal 32mo. cloth, 5s. 

PRAC riCAL RULES on DRAWING, for the Operatiye 
Builder, and Tonng Student in Architecture. By Oborob PrnB, Author of 
* A Rudimentary Treatise on Perspective.' With 14 Plates, 4to. 7s. 6d. boards. 



1 6 Lockwood and Co.^s Catalogue. 

THE BOOK FOB EVEBY FABM 

New Edition of Youatfa GnuHerf enlarged by B. Scot 

The Complete Grazier, and Farmer's anc 

Breeder's Assistant. A Compendium of Husbandry, es 
the departments connected with the Breeding, Rearing, Fi 
General Management of Stock, the Management of the 1 
with Directions for the Culture and Management of Gra: 
Grain and Root Crops, the Arrangement of Farm Offices, 
Implements and Machines; and on Draining, Irrigation, 
Ac., and the Application and Relative Value of Mar 
William Youatt, Esq., V.S., Member of the Roy; 
tural Society of England. Author of ' The Horse,' ' C 
Bleventh Edition, enlarged, and brought down to the i 
quirements of Agricultural Practice by Robert Scott J 
of the Authors of * The Book of Farm Implements and ] 
and of • The Book of Farm Buildings,* Author of ' The 
My Farm,* and Editor of * The Year-Book of Agricultu 
In one lai^ 8vo. volume, pp. 784, with 215 Illustrations, p 
strongly half-bound. 

* The stsndanl, sad text-book, with the furmer and grazier.* 

Farmrb*s \: 

* Avalaable repertory of intelligenoe for all who make agricultur 
•ad eepecially for thow who aim at keeping pace with the improvemen 
. . . l^e new matter ia of lo valuable a nature that the volume is 
entitled to be eoncidered ai a distinct work.'— Bbll's Mrssenoicr. 

* The public are indebted to Mr. Scott Burn for undertaking the tas 
has accomplished with his usual ability, making such alterations, ad 
improvementt as the changea effected in husbandry have rendered necei 

Spoutino 'h 

* A treatise which will remain a standard work on the subject as lonj 
agriculture endures.'— Mark Laks Exprkss. 

* The ad<Ution8 are so numerous and extensive as almost to give it tl 
of a new work on general husbandry, embracing all that modern scienc 
riment have effected in the management of land and the homcftead.* 

Spoutino 

' It is, in fact, a compendium of modern husbandry, embracing a con 

of all the leading improvements of the day.'— Nkw Sporting Maoazi^ 

The Lessons of My Faxm: A Book for i 

Agriculturists; being an Introduction to Farm Pract: 
Culture of Crops, the Feeding of Cattle, Management of 
Poultry, Pigs, and in the Keeping of Farm-work Rec' 
BoBEBT Scott Bukn, Editor of * The Year-Book of Ag 
Facts,' and one of the Authors of ' Book of Farm Imploi 
Machines,' and * Book of Farm Builduigs.' With numei 
trations, fcp. 6s. cloth. 

* A very useful little book, written In the lively style which will attract 
class to whom it is dedicated, and contains much sound advice and accui 
tion.' At 

* We are sure the book will meet with a ready sale, and the more tli 
many hints in it which even old farmers need not be ashamed to accept. 

MORNIXO 

* A most complete introduction to the whole round of farming pr 
believe there are many among us whose love of farmint; will make tin 
such a companion as this little book in wliich the author gives us hiii 
rienoes, which are worth a great deal.* — Johx Bull. 

* Never did book exercise a more salutary effect than '* My Farm of F 
Mr. Bum has followed suit in a very practical and pleasant little work. 

ILLUSTRATKD I^ONDt 



BPdXVIBWOODM AX J) CO., PBIM'IKE8,«B.\?-BTBiEa.1 sq.'GKBS k&\i^KB.\Axi 



